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New Orleans. April 29, 1895. 

To the Hon/)rnhU>. the Mayor and Couiicil 

Of the City of Nmv OrUans : 
Gentlemen : 

The Adviij^ory Bocard on Drainage of the City of New Orleans, appointed by 
Ordinance No. 8327, C. S., dated November 24th, 1893, have the honor to forward, 
with its approval, a plan for the drainage of the City of New Orleans. The com- 
mencement of work, as soon as practicable, is recommended. 

We desire to recognize the efficient services of Mr. L. W. Brown, City Engineer, 
and also,of the members of the engineering corps assisting him in the work, both 
in the field and office. 

We further recommend the continuation of the rain-fall record and of the 

run-off observations. 

Respectfully submitted, 

R. M. WALMSLEY, Chairman, 

J. C. DENIS, 

ALBERT BALDWIN, 

B. M. HARROD, 

HENRY B. RICHARDSON, 

RUDOLPH HERING, 

Advisory Board. 



PART-i.: /; , 



TISTTROT) UCTXdiSr 






To the Advisory Board on Drainage of the City of New OrUans, - 

Gentlemen : — The undersigned Engineering Committee, appointed 
by you on December 14th, 1893, have the honor to present the follow- 
ing final report concerning their investigations into the subject of the 
drainage of the City of New Orleans, as well as their approval of a cer- 
tain plan therefor, as authorized by Ordinance No. 8327, C. S., adopted 
November 24th, 1893. 

The first steps leading up to this report were, taken by the City 

Council of the City of New Orleans, by the passage of Ordinance No. 

7170, C. S., adopted February 6th, 1893, an ordinance providing for the First steps 

making of a topographical survey; and formulating a complete and ^^^^"**^^ ^^p^' 

comprehensive system of drainage for the City of New Orleans, and * " * 

authorizing the making of the necessary investigations, of which the 

following is a copy: 

Mayoralty of New Orleans, ) 
N«.. 7170, couiHii serien. City Hall, Feb. 6, 1893. { 

Whereas, The drainage ot the City of New Orleans, is in an extraordinary 
disastrous condition, and, Whereas, There is no uniform or general plan 
adopted for the drainage of the city, and. Whereas, Large sums of money 
have been spent from time to time without any general system or plan of 
drainage being adopted, and. Whereas, W^ere a general and comprehensive 
system adopted, such money as is spent from time to time on drainage 
could be spent in such a manner as to further the completion of a complete 
system, and. Whereas, There is no positive or correct data as to the 
topography of the city, and, Whereas, It is absolutely necessary in order to 
formulate a thorough and comprehensive plan of drainage, for the 
engineers to have exact, precise and full information relative to the 
topography of the city, the conditions of the soil as to absorption, and other 
data pertinent to the subject. 

Be it ordained by the Common Council of the City of New Orleans, That 
by and with tha approval of the Board of Liquidation, the sum of seventeen 
thousand, five hundred dollars, ($17,500) from that portion of the surplus in 
the hands of said Board, which, by Section 10 of Article 110 of the Acts 
of the Legislature of 1890, is dedicated for public improvements, be and is 
hereby appropriated for the making of a thorough and complete topo- 
graphical survey of the City of New Orleans and to obtain all the necessary 
data requisite for the formulating of a complete plan of drainage. 

Be it further ordained, etc., That, immediately the information is 
obtained, the City Engineer will prepare and submit to the Council of the 
City of New Orleans a complete and comprehensive plan with suflflcient 
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detail to enable the plan to be thoroughly understood, and in such form 
to designate the manner in which the work can be executed by degrees as 
money may be appropriated ft'om time tatime for the purpose of drainage, 
so that such money as is spent will be.towards the ultimate completion of 
the complete plan. 

Be it further ordained, etc., That: the City Engineer, in conjunction with 

the Mayor and chairman of th^.^^ommittee on Water and Drainage, shall 

have authority to call, if .tltjcessary, an advisory board of expert engineers 

on drainage for the. iiitti>ode of confirming by competent authority each 

plan as may be. adopted. ' 

Be it further ordained, etc., That the City Engineer shall confer with the 

Mayor as £o*-,the expenditures, and will report everj' two weeks to the 

Council '-pi^f he City of New Orleans, of the progress of the work and 

exp^ixses.crf same. 

. •*, AcTopted hy the Council of the City of New Orleans, January 31, 1893. 

'.• • - DAN. A. ROSE, Clerk of CounoU. 

Approved February 6, 1893. 

JOHN FITZPATRICK, Mayor. 
A true copy : 

CLARK STEEN, Secretary to the Mayor. 

When the work was inaugurated, Mess^rs. Rudolph Hering, B. M.- 
Advisory Harrod and H. B. Richardson, were appointed an " Advisory Board of 
EngioeenL Engineers," under the provisions of Ordinance No. 7^50, C. S., adopted 
March 30th, 1893, which ordinance reads as follows : 

Mayoralty op New Orleans, ) 
No. 7.H50 i«mncii Series. City Hall, March 30, 1893. i 

Be it Ordained by the Common Council of the City of New Orleans, 
That Section 3 of Ordinance No. 7170, adopted February 6, 1893, be amended 
80 as to read as follows : ** Be it further ordained, etc.. That the Mayor 
shall appoint three <3) competent engineers to form an advisory board of 
engineers, for the purpose of approving or disapproving of the plan pro- 
posed by the City Engineer for the making of the topographical survey of 
the City of New Orleans, and obtaining information necessary for the for- 
mulating of a plan of drainage, as also to thoroughly investigate and pass 
upon such plan of drainage as may be submitted to the City Council for 
approval, the compensation of this board of €»xpert engineers to be paid out 
of the fund provided for in this ordinance, which compensation is to be 
fixed by the Mayor, the chairman of the water and drainage committee, and 
the chairman of the finance committee of the City Council." 

Adopted by the Council of the City of New Orleans, March 28, 1893. 

DAN. A. ROSE, Clerk of Council. 
Approved March 30, 1893. 
A true copy: JOHN FITZPATRICK, Mayor. 

CLARK STEEN, Secretarj' to the Mayor. 

Subsequently, the present organization of the Advisory Board was 

created by Ordinance No. 8327, ('. S., which Ordinance reads as 

follows : 

Mayoralty of New Orleans, ) 

Xo. 8327 Coniicll Serlen. City Hall, Nov. 24, 1893. , 

Whereas, This, the Common Council of the City of New Orleans has 
pledged itself to do all in its power for the effective drainage of the City of 
New Orleans ; and whereas, the most available funds for this purpose, in 
which all are so greatly interested are derived chiefly from the sales of fhin- 
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chises : Be it resolved, That the sum of seven hundred thousand (700,000) 
dollars, derived from the sale of the franchise of the city railroads acquired 
by Henry Bier, be and the same is hereby created a sacred fund to be 
devoted exclusively and solely for drainage purposes. Be it further resolved, 
That the plans for the preliminary topographical survey, if the hereinafter 
advisory board should deem the same necessary as well as any plans of sur- 
vey or plans of drainage offered by civil engineers or other parties, shall be 
submitted to the advisory board, to be composed of Mr. H. B. Richardson, 
present Chief State Engineer, Major B. M. Harrod, Mr. Rudolph Hering, 
Mr. R. M. Walmsley, Mr. J. C. Denis, and Mr. Edward Fenner, for approval 
or recommendation by said board to the City Council; provided, that no 
plan of drainage shall be finally adopted by the said advisory board, unless 
it receives the approval of a majority of the aforesaid City Council. In case » 
of the^eath of any member of the advisory board herein named, the other 
members shall select another person to act with them. Be it further 
resolved. That the Clerk of the Council is hereby instructed to send a notice 
to the members of the aforesaid advisory board of the meetings of the 
committee on drainage, in order that said members may be ad\ised and 
enabled to be present at said meetings. 

Adopted by the Council of the City of New Orleans, November 21, 1893. 

DAN. A. ROSE, Clerk of Council. 
Approved November 24, 1893. 
A true copy : JOHN FITZPA TRICK, Mayor. 

CLARK STEEN, Secretary to the Mayor. 

Note : — Mr. Albert Baldwin was elected a mem'ber of the board, vice Mr. 
Edward Fenner, resigned. 

In order to inform themselves of the nature and merits of the 
various plans that, had been proposed from time to time, relative to the mKtory. 
drainage of the city, inquiry was made into the history of the subject; 
an account of which will bo found in Appendix II. 

To further learn the views of civil engineers, and others who had 
plans to present, or were otherwise interested in the subject ofdraining 
the city, several public meetings were held, and the in-, 

, * Y 1 1 /. 1 ingHof board. 

formation obtained from those gentlemen who appeared before the 
Board was afterward carefully considered. 

The first of the public meetings of the Advisory Board, after due 
advertisement, was held in the Council Chamber December 14th, 1893, 
and was addressed by Mr. S. D. Peters, Mr. Geo. H. (trandjean and 
Hon. Chas. Louque. 

At the adjourned meeting on December loth. Mr. S. D. Peters 
appeared, and thoroughly ex])lained his ])lans. 

On February 19th, 1894, the late Mr. J. L. Gubernator appeared before 
the committee and explained his plan relative to the drainage of the city. 

A final public meeting was held, after due advertisement, in the 
Council Chamber, on February 15th, 1895, and was addressed by Mr. A. 
F. Wrotnowski, C. E., Mr. G. H. Grandjean, C. E., Mr. A. C. BellC. E., 
Mr. S. D. Peters, and Hon. Charles Louque. 

In order to enable your committee to form a safe judgment upon 
the merits of proposed plans, an inquiry had first to be made regarding jj^g^^^ .j^j^g 
all existing information relating to the subject. It was found that to city Engi- 
some of the essential factors for this judgment were not available. °®^»" relative 
Your committee, at a meeting on May 2d, 1898 ("then, acting as a <<><*«^- 
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Board of Advisory Engineers), issued to the City Engineer, Mr. 
L. W. Brown, the necessary instructions relative to the investiga- 
tions which were to be made, for the purpose of collecting the 
Progress of ^^^^ ^^^^ ^^^^ absolutely required to properly solve the 'problem 
•urvey. before them. In conformity with these directions, the City Engineer 
secured the necessary instruments, etc., so that actual work on the 
topographical survey was begun about the first of July, 1893, after 
which it proceeded uninterruptedly until about the first of September, 
suipenston ^ggg ^^ ^^ injunction issued bv the Civil District Court, the work 

and '■•*,» 

reaumption was Stopped. After the removal of the injunction, work was resumed 
of work, about the middle of December, 1893, and continued until the present 
time. , 

With the light thus furnished, your committee thoroughly and care- 
fully examined into the plans submitted at the public meetings, and 
those which were otherwise available. Thev found that, while the 
authors had shown much industry in formulating their plans, they 
investiga- ^^'"^ ^^^ based on reliable topographical and hydiographical data, and, 
tionof plans while they contained some useful suggestions, no one of them could 
be recommended as a whole by your committee. None of the plans, 
provided with suflBcient definiteness for a suitable and permanent im- 
provement of the existing conditions of drainage in the commercial 
and resident portion of the city, which was deemed by your committee 
to be a most important part of a drainage plan. It, therefore, devolved 
Formulation upon the City Engineer, Mr. L. W. Brown, to make, with the funds 
of date byCity available for the purpose, all necessary computations and plans, and to 
ng neer. ^yo^gQ them upon the results obtained by the preliminary work that had 
been done by him, as well as upon all the other information furnished 
Approval of by P'*^^'io^s plans and suggestions which were at his disposal. Step 
work done by by Step this work was carefully examined and approved by your com- 
City Engineer j^m^ wlhich had made itself thoroujrhlv familiar with the territorv, 
its needs, and the propositions for its improvement, and now approves 
the work as a whole. 

In the following, this plan is described in its general features, and a 
suggestion submitted for the manner of prosecuting the work, and a 
statement of its approximate cost. In order to justify a recommenda- 
tion of the plan, it is desirable to precede the description by a statement 
port, of the general requirements thereof, to satisfy all the important 
demands and to solve the drainage problem, not only for the present 
but also for the future, and bv a statement of th(» essential factors tliat 
are necessarvfor such a solution. 
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PART II. 
STATEMENT OF GENERAL REQUIREMENTS. 



Broad View. 



An investigation into the principal features and outlines of a drain- 
age system for the City of New Orleans should be made with a 
view of realizing the inevitable growth and development of the 
city, and the increasing demands which, at the present time, sanitation, 
comfort and economy make upon every large modern community. 

In the past it was deemed sufficient to adopt makeshifts, one after 
another, to accomplish some immediate ends and to benefit small dis* Previous 
connected sections. The result has naturally been: a somewhat work of dran- 
incoherent and crude system of drains and canals, insufficient in size, ^^*°**J**"^^ 
depth and slope ; a disposal of the water which, regarding its main 
channels and outfalls, is becoming more and more objectionable ; and 
methods of ])umping which are both inefficient and uneconomical. 

It has now become clear not only that the city will steadily advance 
in size and iuiportance, but that means will become available, in pro- 
portion to its growth, to better the streets, the railway service, the j^asons 
lighting and water supply, the pavements, the sewerage and also the for adopting 
drainage. Any material improvements of the city that are now insti- *>road views, 
tuted, should no longer be temporary expedients, but based upon well 
digested plans designed to provide |pr all future contingencies, so far 
as these can be-safelv estimated. 

The recent establishment of a sewerage system, which is to 
remove from the buildings to a proper outfall, all foul waste matters 
that can be carried away in suspension by flowing water, has in some sewage, 
degree afiected the drainage question by removing from consideration 
an element that would have caused a material modification of the 
problem. 

The drainage question of this city to-day, therefore applies princi- 
pally to the removal of the rain water falling upon the inhabited and 
built-up part of tlie city, which does not penetrate the ground, but 
runs off into the gutters, and then floods the streets and finally the low Existing con- 
territory, causing more or less damage to property and interfering d*^*®***- 
with travel and the transaction of business. It applies likewise to the 
removal of the ground water which at present saturates the soil, caus- 
ing unsanitary conditions, besides preventing the usefulness of the 
territory, for one or another purpose as may be required in a large 

citv. 

Many blocks in the city which are not now built up because they are 
practically swamps, although within convenient distance of the business 
center. wiH likewise be benefited by efficient drainage. 

A drainage project should therefore be extended to all territory 
which is now, or will be, built up in a reasonable time, and it should 
effect the removal of rain and ground water from the same, so that the 
whole area can be made and kept thoroughly dry. This area has been 
limited for the present purpose as follows, viz : On the left bank of 
the Mississippi River, of the territory embraced by the Upper Protection 'r«"^*^T to 
Levee, Lake Fontchartrain, People's Avenue Canal, Florida Avenue and- j^ ^ drainage 
the lower limits of the city; and on the right bank of the Mississippi plan. 
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River, the line between the parishes of Orleans and Jefferson, the 

lower side of the naval reservation and rear protection levee, all as 
shown on Plate IV. 

The lowness of the land requires all of the rain and ground water, 
to be lifted by pumps, before it can he finally disposed of. As the area 
is one of great magnitude, the required pumping capacity will be 
F t to ^^"siderable, and it becomes necessary to adopt such methods of col- 
be considered l^cting and Conveying the water, as will enable the most economical 
pumps and arrangements to be used. It also becomes a matter of 
moment to ascertain the most economical lines, sizes, depths and 

slopes of the canals to facilitate such removal in the most efficient 
wav. 

A further important requirement of a drainage plan is the final 

proper disposition of the water. Since, in the near future, most of 

the sewage will be separat<»d from the drainage water, it is to be 

Features ^^lumed that the latter will soon be much improved in quality, although 

governing tin- still Containing street washings and leachings from the soil. The 

aidispofiai. storm water from heavy showers is less objectionable in quality. The 

high dilution of the organic matter will render it inofiensive and 

harmless, notwithstanding the water may be more turbid from a 

larger amount of suspended earthy matter that is contained in it. 

The question of disposal must be answered in the light of these two 

conditions of the water. Its ordinarv flow should not be delivered 

where even its slight pollution would be undesirable or detrimental to 

the value of adjoining lands. It should if possible be discharged at 

points where no considerable development is expected. 

The first flow from a storm generally carries with it the washings 

from the streets and houses, and is also to a certain degree polluted. 

It is therefore advisable to treat it like the ordinarv flow. The water 

from heavy rain-falls, however, so largely dilutes the waters just men- 

street wash- tioncd, that it can V>e considered quite unobjectionable, at least from 

ing. a sanitary point of view, and discharged at the nearest available points 

into any natural water course or lake. As it may sometimes gather 

up and carry along considerable quantities of silt, due to its greater 

velocitv, care must be taken that no detriment to the canals results 
therefrom. 

The final requirement is the maintenance of the two existing navi- 
gation canals to best subserve the demands of commerce. It has been 
Navigation ^luggestcd, and with some good reason, that the river end of these canals 
canaN. ^^ ^^^. ^^^ Broad Street might be abandoned for navigation and made 
available for drainage, but on the lake side of Broad street they should 
be preserved and kept free from surface water, on account of resulting 
deposits. 

Any plan .satisfying all of the above-mentioned demands must neces- 
sarily be comprehensive: it must cover a large and now mostly unin- 
habited territory, and a long time will be required to execute the 
same. As some of the demands are now urgent, and should be satisfied 
as soon as practicable, the plan should therefore allow of the possi- 
pianmust bility of at oiice Carrying out some portions independently of others, 
provide for ^^ ^j^.^^ j^ ^^.jjj ^^j^.^, ^^^^^ prcsciit dithcultics eflacicntly and economically, 

and at the same time be in harmony with the whole Avork and facili- 
tate eventual extension and completion. 
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PART III. 

ESSENTIAL FACTORS FOR SOLVING THE PROBLEM. 

The requirenient.s of a drainage system as above noted, necessitate a 
thorough examination into all subjects, which materially eflect the 
nature of the design. Without a fair knowledge of the essential factors 
which govern the same, it is impracticable to foresee just what effects 
would he obtained by a certain design, and therefore, to know whether 
or not it will answer the purpose. 

First of all, it was necessary to have a topographical survey of the 
territory, indicating the existing and projected streets in their true 
position, and the character of the surface as to permeability, requiring 
a record of the extent of area paved and covered with buildings, or of Value of 
partially built-up, and of rural and swamp areas ; and further, a hypso- ^op<^8™phy- 
metric survey of the entire area, indicating the height of every part of 
the surfjice bv horizontal contour lines drawn at everv foot of elevation 
above Cairo datum. 

The information available when thi^ committee entered upon its 
duties, was to a large extent meagre, crude, and unreliable. It was Nodataof 
deemed unsafe to base upon it the design of so important a project as value avaii- 
the one under con.sideration. Therefore as a necessary preliminary "*^*®' 
step, a complete survey was recommended. The results are now avail- 
able in the shape of numerous maps, indicating the surface character- 
istics, and of numerous profiles, indicating the sections of streets, canals, 
etc. Independently of the use to which these surveys are put in con- 
sidering the drainage problem, they will be of use also for the solution for^othe 
of other municipal problem.s, and are therefoiie of permanent value to municipal 
the city. For a detailed description of the topographical and hypso- purposes, 
metric work, and for a list of the plans, etc.. see Appendix III. 

It need here only be stated in general terms that the territory to be 
drained is highest along the banks of the Mississippi River, where the 
elevation of the ground is on the average about 33 C. D., the 
ground sloping from the river towards the lake for a distance of about 
G,000 to 9,000 feet from the river bank, where the average elevation of 
the ground is20C. D. The surface of ground from the foot of the slope Elevation of 
to Lake Pontchartrain is practically flat, with the exception of a'®**''*^^''^^^*'*^ 
slight rise called Metairie and Gentilly Ridges, running substantially 
parallel with the shore of the lake and about 2 J miles distant there- 
from. The average elevation between these ridges and the lake is 
22 C. D. A large portion of the basin between the foot of the slope 
and Metairie and Gentilly Ridges is below mean gulf level. The 
elevations of the territory which it is proposed to drain are more fully 
shown on Plate II. Under existing conditions the major portion of 
the territory between the ridges and the lake, as also a large portion of 
the basin between the river and the ridges, is swampy and practically 
waste land, affording very unsanitary conditions, and providing in its 
present condition no inducement for general improvement. 

The improved portion of the City of New Orleans is situated on the 
piost elevated part of the territory. 
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The New Orleans Navigation Canal, and the Carondelet Navigation 

Canal and Bayou St. John, extend from the lake to Rampart street, or 

ahout 4,000 feet from the MitJ-sisj^ippi River. These eanals are used for 

Navigation navigation purposes, admitting of eommerv'e reaching the city from 

canals. Lake Pontchartrain, and are leveed on either side to prevent the water 

from Lake Pontchartrain inundating the low ])ortions of the citv. 

The present system of drainage does not extend to the lake side of 
the Metairie and Gentilly Ridges, and there are large areas between 
the river and these ridges which are not now drained. The present 
works consist of deep gutters on both sides of every street leading 

Present Drain- ^^**'^^ ^^^^ river to the foot of the slope, whent they are intercepted by 

ing Machines, open Canals leading to the draining niMchines. These are four in 

number, and arranged to <leliver from an average elevation of 15 C. D., 

and discharge into Lake Pontcbartrnin. The system is, from every 

Exiating point of view, whollv inadtMiuate, an<l the present <«>nditions are fur- 
system Inade* • 

quate. ther objectionable for the reason that nil the foul and other waste waters 

from the improve<l j>ortion of the city naturally flow down the slope 
from the river bank, through the numerous street gutters to the low 
ground in the rear, and thence to the draining n^achines, through arti- 
ficial canals which have not the slope necessarv to convev these 
waters with sufficient velocity, to prevent fouling of the canals, and 
the formation of obnoxious gases. As tlu* foul waters accumulate in 
the canals, the several draining machines discharge the same into Lake 
Pontchartrain, where ol)jectionable conditions are cieated by the i>ol- 
lution of the water of the lake. For a more detailed description of the 
present drainage system see Appendix II, and for the areas drained, 
as also the location of the machines, see Plate III. 

Another essential factor required, isaknowledge of the quantityof rain 

water that falls upon tlie territory to be drained during the heavy 

., , , storms occurring several times cverv v<'ar. Heretofore, the available 

ValiH' of ~ • • ' ^ ^ 

hydrography, records stat(td oiilv the total amount of wati-r that bad fallen within 
twentv-four hours, or occasional Iv in shorter times, and only at one 
point within the city limits. 

In order to have an intelligent opinion regarding the true nature 
and character of the storms, it was necessary for tbe present purpose to 
have a continuous record thereof, by which the rate of precipitation at 
every instant, and the duration of heaviest downpours is recorded. It 
was further necessary to know approxinjately the extent of the area 
over which a storm of great intensity usually prevails. Six self- 
V lue of registering rain-gauges were therefore placed at difterent points, as 

nume reus indicated on Plate IIL (>n April 1st, 1N1)4, these gauges were in 
rain eaug«'8. working c>rder and have sinct* then furnished verv satisfactorv results. 
A few of the records of the |)rinci])al storms, and the deductions there- 
from, as well as a description of thr method of recording the rain-fall 
are given in ApjH'ndix IV. In the ?jame ajjj.cndix is also found a 
table giving a list (►f rain-falls which (exceeded a rate of tw(j inches ])er 
hour in the States of f.ouisiana and Mississij»pi since the year 1872. 
Further, a table is inserted giving the heaviest daily rain-falls recorded 
in New Orleans by the United States Department of Agriculture, 
Weather Bureau. 
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The record of the storm of August 13th, 1894, illustrates the 
advantage of having a number of gauging stations. The precipitation 
was more intense during this storm than in any other which occurred 
during the time these investigations were being made. The total 
precipitation at the Park station was 2.08 inches, at the Dublin station niustration 
2.88 inclies, at the Hall station 2.06 inches, at the Jackson station 3.55^' rain ^auge 

' . records. 

inches, at the London station 3.60 inches, and at the West station 2.76 
inches. The storm struck the citv from the east and traveled westcrlv. 
The Jackson and London stations are the most easterly and the Park 
and Dublin stations the most westerly, showing that the storm 
decreased in intensitv as it traveled. 

The records of July 4th, 1894, further illustrate the varying intensity 
of a storm. On this date there fell at the Park station 2.84 inches, at 
the Hall station 1.02 inches, at the Jackson station 1.19 inches, at the Varyiug 
Dublin station 1.08 inches, at the West station 0.20 inches, and at the »'^^«"«^*y «' 

. , - , . storms. 

London station 0.46 inclies. All the records of these instfumants have 
been carefully plotted and the volume of water falling ujmn the 
different an^as calculated and taVuilated in Appendix IV. 

Although the rain-fall observations have so far given excellent 
results, and perhaps sufficient to form safe general deductions therefrom, Raingaugiug 
it is vet urgentlv recommended that thev be continued for several^" be con- 
years. The results cannot fail to more than warrant their cost when 
designing the details of the drainage plan in the future. 

A third essential factor required to form a judgment upon tlu^ 
efficiency of any design, is the amount of water and the greatest rate at 
which it Hows off the surface and enters the drains and canals during Value of 
heavy rain-falls; in other Avords, the actual greatest *^run-off." No"^""*^^"*"" 
system of canals and drains for this city can be proportioned to do ^^*' ^^ 
satisfactory Avork, to prevent overflow, or to thoroughly drain the sub- 
soil, without a much greater knowledge of the subject than has hereto- 
fore been applied to the purpose. This information was formerly 
sought to be obtained by an estimate of the water lifted by the drain- ^e^j^^^jQ^^i,. 
ing machines; but the record does not furnish the element of time ;taining"Riin- 
it does not state whether or not the "run-ofT' was uniform or Avhether Off" data, 
it was great at one time and small at another, the capacity of the 
draining machines being insufficient to remove the water as fast as it 
comes and prevent the flooding of extensive areas. 

Another way of estimating the ^'run-ofT' was to use old formula^? 
mainly in the shape of a given fraction of the hourly or daily rain-fall. 
The assumptions were furthermore taken from European practice, 
where the rain-fall differs materially in intensity and magnitude from 
that of the lower Mississippi Valley. 

The want of reliable information on. this subject compelled your 
Committee to obtain it as accurately as was practicable in the 
short time at its disposal. Actual gaugings were made of the water Results ob- 
discharged daily at the several draining machines. With a satisfactory tained by 
record of a given rain-fall, as mentioned above, it then became practi- 
cable to throw some light on the proportion of water that runs off, 
the remainder being evaporated or held back on the surface or in the 
ground. It also became practicable to estimate from these gaugings the 
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ordinary flow during dry weather: a necessary knowledge to pro- 
portion the cros? sections of the drains and canals, as well as the pumps 
to do the most efficient work at ordinary times. 

« 

There is no o{>])ortunity in this city to gauge the immediate "run- 
off' from hirgc areas, hecnusc tlie rain water is now held back, to a 
"Run-Off" large extent, in gutters and street depressions. This fact prevents it 
^2reB.B^^^ from flowing off as rapidly as will he the case after the city has been 
supplied with modern pavements and other improvements which 
are indispensable to a modern large city. 

There was at least one opportunity, however, to get approximately 
correct information on this subject for certain conditions, and it wasan 
important guide for vour committee in their final conclusions. This 

'* Kun-Oir 

()i»servation.s ^^'*^'*= ^^^ ^^^^ ^^'^'^ drained l»y the Melpomene Canal. Careful gaugings of 
«t Melpomene the flow in this canal have been obtained during almost every heavy 
Canal. rain-fall whicli occurred within the past year. These gaugings, 
together with a knowicdjre of the extent and intensity of the rain-fall, 
and of the character of the surface, its impermealulity and slope, have 
given a valuable factor in estimating the run-oft', notwithstanding that 
much of the water is still held hack in guttei*s and upon the streets 
before it enters the canal. Aided by information obtained elsewhere 
it was practicable for your committee to estimate with a reasonable de- 
gree of accuracy, the eftect of this retention upon the recorded " run-off." 

But even this information was not yet suflicient to proportion the 
many drains and canals under diflerent conditions with due regard to 
economy. In the absence of means and conditions to obtain experi- 

••Kun-ofT' and * . . -^ 

<iatji from meiitallv the suitable information in this locality, data had to be col- 

olher cities. ,* ..*,. , ii«<«i i> 

lected ironi otlier cities and interpreted on the basis of the physical 
character of the surface in New Orleans. 

It is evident that the amount of ••run-off" holds a fi.xed relation to 

various factors. It will be greater as the rain-fall, in tensity increases. 

It will be greater as tlie iini)erviousness of \hv surface increases, or as 

the territory becomes ]»aved, and covered with buildings; in other 

iieiation of ^vonls, wc might say that it increases in a certain ratio with the density 

-Kuij-ofr" of population. The ''run-oft'" increases, finally, with the slope of the 

to rain-fall territory. The steeper the slope, the cpiicker the water will reach a 

given point. The water from a distant area on a steep slope is there- 

fon* likely to meet the '" run-off" from a nearer one on a flatter slope 

and causes the respective quantities to combine. 

To get information covering the eflect of these factors, all the avail- 
al)le experience in different parts of the country was consulted and 
compiled. The actual gaugings made in the Melpomene Canal Avere 
given their true value, and from the total results, interpreted to the 
best of our ability at the present time, several diagrams were prepared. 
IMate VIII shows the greatest probal)le rate of** run-off in cubic feet 
per second from areas extending up to 12<)() acres and with slopes of 
the territcn-y ranging up to three feet per thousand, about the steepest 
existing slope in New Orleans. A set of these curves is given for four 
different characters of surface; the set marked A represents the 
"run-off" from densely built up parts: the set marked B applies to 
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the areas having small yards, or a medium density of population ; the 
set marked C applies to the sparsely built up parts, or those having 
large yards; and the set marked D applies to the rural areas. These 
eurves, therefore, indicate the maximum rate of rain-fall which it is 
proposed to provide for, and which is assumed to reach the drains and 
canals from the respective areas. 

They do not warrant the assumption, however, that the discharge 
will never exceed the quantities given for it ; in fact, it is certain that 
they will be exceeded, but at such rare and indefinite intervals that 
their consideration is not justified. It should also be remarked that 
tlie curves are based upon the assumption, that the present practice of 
storing the water upon the street surface will be discontinued, and that 
the water enters the drains promptly, as is the case in most other 
cities. 

In proportioning the size of the canals, it is necessary to provide for 
futureconditions, and an estimate was therefore made Jisto the probable 
future growth of the city. Little or no change is expected in the putureex- 
densely pf)pulated areas, nor upon others which can only be sparsely tension of 
settled for some vears. On the average it was not found to be judicious *^**^ J^^*f 

*^ '* provided for 

to assume an increase in the quantity of water running off, of more 
than fifteen to twenty per cent, in excess of that which would run off 
at present were the street storage abolished. 

It is required, further, to know the quantity of ground water which 
will drain from the territorv at ordinarv times. It consists of the 
natural seepage from the ground, or in other words, of the water 
])ercolating into the drains and canals, and also of those waste waters 
from buildings, not removed by sewers. Until these sewers are 
extended over all of the inhabited territory, sewage will still mingle 
with the ordinarv drainage flow, but it w\\\ decrease in* proportion to 
their extension. 

The seepage itself, when coming from the built-up territory, will, 
however, alw^ays remain slightly polluted. It will not l>e as offensive 
as it is now, but it is nevertheless wise to provide against its becoming 
ol)jectionable. For this purpose it should be removed in properly 
lined canals, and not in earth ditches, where any suspended fliatter 
may be deposited and where stagnation may take place. By flowing 
over a smooth, hard surface, and also at a velocity of several feet per iiKuinKt 
second, these objectionable results will be prevented. None are found '<»"i'ner «' 
to exist where similar canals Avith ma.sonry channels carry away the 
ordinary drainage flow from a city. This subject will be further 
alluded to in describing the proposed sections of the canals. 

In order to ascertain the (piantity of water to be provided for at 
ordinary times, we should recognize first, that it will be reduced to 
below the present (juantity by two causes. One, is the removal of the 
sewage from the drains and its disposal into the Mississippi River, the 

^1 . .1 111 r • /• 11 ^ A' • i 1 1 Quantity of 

other, IS the gradual decrease of rain-fall penetration into the ground (i«iiy!iow. 
by a greater building up and paving of the city. On the other hand, 
the (fuantity will in the future tend to bo increased, by the fact that 
the drains and canals will be deeper than at present, thus furnishing 
b(»tter conditions for infiltration from the river and from the lake. In 
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view of these opjiosiii^ tendencies it has been eoncliided that a pro- 
vision for the ordinary flow in the future should l)o based uixni the 
]>resent quantities, as deduced from tlie records obtained at the sovenil 
draining machines, and as given in Appendix V. They have been 
KiHiucins adjusted to tho proposed new drainage pections of the city, and repn»- 
"*'sont tin* amounts probably to be lifted at the proposed pumping 
stations. The resulting effect of the proposed manner of removing the 
ordinarv flow of water, will be to materiallv lower the water level over 
all parts of the territory under consideration, including the swani]> 
areas, and to keep the entire territory permanently dry and available' 
for im]>rovcment. 

In the opinion of your committee, the ])rincipal reason why so many 

])rojects for the solution of tlie drainage problem have l)een proposed, 

Koasoiisof *^'^^^ again abandoned, is the fact, tiiat insutlicient information was at 

fjiiiurpof pn*- hand to definitely, and positivc^ly, determine its hydniu lie features, 

vious (inun- .^^^^j ^^^,^^ there coubl be no assurance n^gardinsj the exact effects, or tho 

aire projrfts. 7 • 

results, that would ensue u]K>n the (jarryinir out of any of the numerous 
pioposilions. 
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PART IV. 



PROJECT RECOMMENDED. 



A.— OUTFALLS. 

Tlie first and most inijMU'tant part of the problem to ho determined 
is the final disposition of tlie drainasre water, or in other words, the 
outfalls. Having fixed these points, the lines of the canals collecting 
and delivering the water, can then be suitably arranged. 

There are, in the main, three localities where it can be disposed of, 
namely: the Mississippi River, Lake Pontchartrain and Lake Borgne. 
It will not require more than the mere statement, that the river should 
not be the receptacle of the drainage water. The ground slopes natur- point« <>f 
ally from the river levees back to tlie swamps and the lakes. The 'UKposuifor 
surface water therefore flows away from the river. To reverse its flow ^"*'"*^*'- 
would require deep and large canals through the city to the river. As 
the latter is usually higher than the surface of the largest part of terri- 
tory to be drained, all the water would have to be pumped, and dur- 
ing freshets the lift would be considerable. 

Economical drainage outfalls are to be sought either in Tjake Pont- 
chartrain or in Lake Borgne ; at present the former is used for this 
purpose. 

It was above stated that the ordinary drainage flow and the water 
from slight rain storms, although considerably improved after most of 
the sewage has been separated therefrom, will still be somewhat pol- 
luted, and its outfall should therefore be selected so that no objectionable 
consequences can arise. It was also stated, that the water from heavy 
rainfalls will so dilute any objectionable matter that its disposal can be 
accomplished without reference to any but economical requirements. 

The advantages of and objections to Lake Pontchartrain receiving 
the drainage are as follows : 

It is nearer to the center of the city than Lake Borgne 
and the canals discharging the water will therefore be shorter 
and less expensive. It is at present used for an outfall, and 
several canals already lead to it from the city, making a continuance 
of this method of dis])Osal less expensive than a different method. 
On the other hand, numerous pleasure resorts are located along the 
shore. It is therefore desirable to protect the lake water even from Finaiaisposai 
slight pollution. The lake is land-locked, which prevents a rapid tidal p*"*^w^*f^ 
flow in and out, or anv material circulation of its water. Under these 
circumstances, as is the case af present, a pollution becomes a serious 
matter. A discharge into the lake of the ordinary flow and of that 
from light storms should therefore be avoided. The water from heavy 
storms on the other hand can be discharged into it Avithout detriment. 
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The advantages of and objections to Lake Borgne as a receptacle for 
the drainage are as folloAvs : 

The borders are mostly uninhabited and a slight pollution of the 
water has no disadvantages. It is open to the Gulf, and the tides rise 
and fall more rapidly. The greater fluctuations cause a more com- 
plete dispersion and a more rapid removal of the drainage water. The 
mean level is several inches lower than Lake Pontchartrain. The 
ci 1^. , distance from the citv to the lake* is somewhat* greater, but Bavou 

Final disposal • . , 

into Lake Bicnvenu. which by dredging can readily be made of sufficient size to 

Borgne. convcv the drainage water, runs from the lake nearly to the levees of 

the city and can be utilized, without detriment, to receive the drainage 

flow. It is, also. th<' natural outfall for the drainage of a large part of 

the citv. 

« 

In our opinion, the proper j>lace therefore to discharge the daily 

drainage from the City of New Orleans, and the more or less polluted 

Conclusion as ^yjjl^j. f,.Qj^^ light storms, is Lake Borguc. Although farther from the 

finni^tUspollii ^^^y* i^ possesses, as indicated, a number of material advantages over 

Lake Pontchartrain as a drainage receptacle, which make it decidedly 

preferable. 

The amount of rain water which must be discharged after heavy 

storms is, however, so great, that it becomes impracticable to carry all 

of it to Lake Borgne. But as the water is then less objectionable in 

quality, it can be delivered with impunity at the shores of Lake 

, . „ , Pontchartrain. Therefore, onlv the water from light rains and the 

l4ike Pont- , • ' • ^ ^ 

chartrain as daily flow should be taken in a canal to Lake Borgne, and relief cana].< 
Relief outfall, at suitable points along the route should take the excessive quantities 
to nearer outfalls situated along the shores of Lake Pontchartrain. A 
discharge into the latter will then take place only occasionally, and 
after the first wash of heavv storms has been directed towards Lake 
Borgne. The character of thr drainage water delivered into Bayou 
Bienvenu and the Lake, will by no means be sewage, nor resemble 
the water now observi'd in the drainage canals of the city, as the pro- 
posed sewerage system has a capacity sufficient to prevent the foul 
water of the built-up parts of the city from reaching the drains,and for 
delivering all of it into the Mississippi River. 
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B.— GENERAL FEATURES. 



The various plans and suggestions for carrying the drainage to the 
outfall, which liave been before the committee, were carefully com- 
pared as to efficiency and cost of construction, pumping, and general 
maintenance, with the result that the following general features of a 
plan are recommended as accomplishing the most efficient and com- 
paratively least expensive drainage of the city, both ultimately and 
for the present. 

In the statement of the general requirements for a drainage system, 
the territorial limits were designated for which it should provide 
improved drainage, that is adapted to present as Avell as future condi- j^^^^ ^^^ 
t'ons, when the population has materially increased, buildings are more drainage see- 
densely crowded and the paving of streets is more extended and tione. 
impervious. The territory embraced within the-e limits has been 
divided into drainage sections as follows : 

The First Section includes the area between the river and the lake, pirst. 
and between the upper limit of the city and a line extending along 
the New Canal and thence by Howard avenue, Camp street, Poeyfarre 
street. Magazine street and midway between Gaiennie and Calliope, 
between Fulton and S. Peters, and between Thalia and Melpomene 
streets, to the river. This section contains 8,887 acres. 

The Second Section includes the territory between the First Section second, 
and the Bayou St. John, Carondelet Nivigation Canal and Toulouse 
street. Its area is 5,38ii acres, of which 1,293 are between Broad street 
and the river, and 4.091 between Broad street and the lake. 

The Third Section lies between the lower limit of the Second Section Third, 
and the line of People's avenue, Gentilly Ridge, London avenue. Broad 
.«5treet, St. Bernard avenue, Claiborne avenue and Eivsian Fields. It 
includes l.llH acres between Broad and Hope streets, Ftorid^ avenue 
and the river, and 3,o64 acres between Broad and Hope streets, Florida 
avenu(» and the lake. 

The Fourth Section comprises the territory between the lower limit Fourth, 
of the Third Section and Gentilly Ridge, Peojile's avenue, Florida 
avenue and Independence street. Its entire area, 2,153 acres, is between 
Gent;lly Ridge and the river. 

The Fifth Section embraces the territorv between the lower line of i"'*'i*>- 

« 

the Fourth Section and the lower line of the city, and contains 2,H78 
acres. 

The territorv on the right bank, designated as Algiers Section, Algiers. 
comi)rises the territory between the up])er parish line, lower limit of 
U. ?. Reservation, Mississippi river and rear protection levee, contain- 
ing 948 acres, and is treated as a separate. section. 

The boundaries and areas of these sections are shown on Plate IV. 
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The reasons hereinbefore presented have led to the conclusion that 
it is desirable to deliver the greatest practicable volume of drainage 
water from the entire city through a canal eonnecting with the head- 
Main Caoai: waters of Bayou Bienvenu and tlience into I^ake Borgne. Therefore, 
its essential j^ main canal leading through the area to be drained, and to which the 

fe&tureR * 

branch canals and drains of the several sections described are tributary, 
is made a fundamental feature of the plan. 

The location of this *• main canal " is shown on Plate IV. It 
ite location, extends from the intersection of Nashville avenue and Claiborne street 
in a direct line to the present head of Broad street at Napoleon avenue, 
and along Broad to Hope street at the intersection of Bruxelles street, 
and thence along Hope street and inlo and down Florida avenue. 
The connecting canal from Florida avenue to Bayou Bienvenu will be 
dredged, and certain reacihes near the head of the Bayou enlarged by 
dredging, and cleared by th(» removal of sunken logs. 

The contours and profile on Plate II show that the main canal is 
located in the lowest (le])ression between the river and the Metairie and 
(Tcntilly Ridges, and tlierefore, in the drainage of the city, it make8 
the greatest use of gravity that the topography allows. 

The duty which this canal is to perform is the removal, not only ol 

the daily flow during periods when there is little or no rainfall, but 

unc onso ^jj ^yj^.^jgpj^ from storms in the several sections, which do not exceed, in 

main canal. ' , ' 

any part of its length, its ultimate discharging capacity. It also 
serves as a basin for the collection of storm-water (to the extent of it^ 
cubic contents), during the time necessary to get the pumps started. 

It is provisionally designed with a main (or high-water) channel, 
and a sub (or low-water) channel. The width of the high-water channel 
is about 70 feet, and the maximum depth at or about 5 Cairo datum, 
or 15 feet below the mean natural surface (20 C. D.) on the line of its 
location. These dimensions have been limited bv considerations of 
(convenience and safety in construction and with a view to a discharge 
of 3,(X)0 cubic feet per second. 

It is proposed to line the entire bed and sides with smooth and 
permanent material in order to insure cleanliness, and a good velocity 
and discharge. When crossing the navigation canals, si)ecial study 
will be required as to the best detailed method of so doing. But in no 
ca.<e will tJjcre be any ])ractical ditiicullies. The water will probably 
be best carried across and under the same by large iron pipes, in such 
a manner as to avoid a depression or sipbonie aetion, and any trouble 
in niiiintenanee. 

As this main canal, in its entire lengtli and diuKMisions, will 
only bii re<]uir(Hl when, to the run-off from the city in its ])resent con- 
dition, is added that wbicli is estimated for the improvements and 
extensions of the next oO years, and as it is not included among the 
earlier parts of the construction wliicli are recommended further on in 
tliis re|)urt, for the purposes of atlbrding immediate relief, it is wise to 
leave the final determination of its exact dimensions to the experience 
which will be ac(|uired as the work progresse 
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Branch canals start from the main canal, and then diverge with 
constantly decreasing capacity, separating into main drains, branch 
drains, and surface gutters, which extend to the limits of each section, 
however rer^iote, on either side of the main canal. The system is 
shown on Plate IV, and has, in addition to that furnished Ijy the 
main canal, a large storage capacity. 

The details of the plan include the re-grading and lining of the 
street gutters. These will be of shorter length, of smaller size and j^^^^^^gy^^^ 
discharge than at i)resent, and constructed in such manner as ultimate 
location and other conditions will determine. When their 
necessary capacity would become too large, branch drains are substi- 
tuted, which have smooth and permanent sides and bottoms, and are 
generally to be covered. Their dimensions should be such as to admit 
of location under the sidewalks. Their direction and location is con- 
trolled by the contours of the ground, so as to give the greatest, effi- 
ciency in collecting the drainage. 

The volume of water accumulating in these branch drains is inter- 
cepted by main drains, whose general direction is at right angles to 
the former. This volume requires dimensions, which, in some cases, 
admit of a location under the sidewalk, but in others require it to be 
under the roa<l-way. In both cases, they are covered and provided 
with man-holes for inspection, cleaning and repair. These main 
drains in turn discharge into branch canals, Vhich lead directly into 
the main canal. Their construction is similar to that of the main 
and branch drains, but they have greater dimensions. These details 
of location, excepting for the surface gutters are plainly shown on 
Plate IV. A list of the branch ' canals in each section and a 
tabulation of their discharges is given below, while the same informa- 
tion concerning all the other lines of drainage is given in more detail 
in Table XL 

TIk^ drainage of the First Section is collected into eight Branch 
Canals, which are tributary to that part of the Main Canal located *''*'^^ ®®*^^*®'** 
immediately above the New Orleans Navigation Canal and Pumping 
Station No. 1. Of these Branch Canals, six on the river-side are 
locate<l n'si>ectively on Claiborne, Nashville and Napoleon avenues 
and on Toledano, Melpomene and Venus streets; and two, on the 
lake-side, on Clail)orne avenue and Venus street. The last mentioned 
is in its functions at dilferent times either Branch or Relief canal, as 
exi>laine<l below. 

The drainage of the Second Section is collected into two Branch 
Canals, tributary to the main canal between the two Navigation 
Canals, which is served by Pumping Station No. 2, located immediately 
above the Carondelet Navigation Canal. Of these two branches, one 
is on St. Louis street on the river-side of Broad street, while the 
other, (»ccupying the location of the }>resent Toulouse Canal, drains the 
area on the lake-side of Broad street, and has the same alternate 
functions as the Venus street Canal above mentioned. 
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The Branch Canal on St. Louis street for the drainage of this section 

stiiouu between Broad street and the river, is well located and entirely 

Btreet branch practicable. Should the city have the opportunity to acquire, for 

canal. drainage purposes, the use of that part of the C'arondelet Navigation 

Canal, situated between its head at Basin street and the lake side of 

Partlav use of Broad street, at a reasonable cost and Avithout prejudice to the naviga- 

Carondeiet tion and commercial interests of the communitv, it could be used to 

Canal, advantage for these purposes, and in lieu of the St. Louis Canal. The 

construction would be cheaper on the line of the Navigation Ctanal 

Advantages, than on St. Louis street, as a covering to restore the present St. Louis 

street pavement would not be required. A crossing of the Navigation 

Canal by tunnel or siphon would also be obviated, although this 

feature does not present any special difficulty or great cost. On the 

other hand the re-establishment of commercial and navigation facilities 

bv the construction of a basin and wharves at or above Hagan avenue 

objections, and the building of streets leading thereto will V)e a necessarv ]>art of 

this alternative, and it is quite probable that tlie cost of these, together 

with that of acquiring tlie partial use of the Navigation Canal, and the 

opposition with which this, as a new proposition, miglit be met, would 
nullify any advantages the suggestion possesses. 

The drainage of the Third Section is brought through four Branch 
Third Canals to the Main Canal. Tliose on the river-side are, respectively 
Section, located on Orleans street and St. Bernard avenue. Those on the lake- 
side enter the Main Canal from Orleans street and London avenue, and 
the latter also serves both as a Branch and Relief canal, as do those in 
the First and Second Sections already mentioned. 

In the Fourth Section there are five Branch Canals tributary to the 
Fourth Main Canal. Three, from the* river-side, enter at St. Anthony, 
Section. Washington and Lafayette streets, while two, from the lake-side enter 
at Marigny avenue and Washington street. 

In the Fifth Section their are four Branch Canals. They are located 

Fifth Section. ^^ Louisa and France streets and Jourdan avenue, while one comes 
from the loAver limits of the section. 

In Algiers, there will be a pumping station on Lawrence street dis- 

charging the drainage of this section into an outfall canal, leading 
^^^' into Bavou Barataria. 

The principal Canals leading thereto are on Lapey rouse street, 
Vallette street and Canal avenue. 

The proposed plan thus providt's for the thorough drainage of every 

part of the city, within the boundaries descrilxMl, which other plans 
do not. 

It is less expensive than any of tlu' others bofoiv us, if thi'y were all 
made (Mjually eflicient and built in the sjunc substantial manner as 
proposed further on. It is also less expcnsivt* in maintenanci* than 
any of the others incUnling j)Uiii|)ing and kei*i)ing tlu* channels clean, 
if they are to accomj)lisIi the same results in drying the wet groun<ls 

and in removing the storm-water; an<l if the eliannels are e(|ually 
well built. 

Also, it is superior in its sanitary effects on account of the removal 
of the ordinary polluted drainage to Lake Borgne and the improvement 
of the condition of the shores of Lake Pontchartrain ; also on account 
of the better velocities throughout the svstem by which any foulness 
or undesirable deposits are much reduced. 
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C— RUN-OFF PROVIDED FOR. 



The run-off to be collected into the minor canals and discharged 
through them into the main canal, is computed from the run-off 
curves represented on Plate VIII described above in which due con- "^^ fr^m 
sideration is taken of heavy rain-falls recurring with sufficient curves, 
frequency, to make their entire and immediate removal necessary, of 
the surface slope, of the character of the drainage areas, and of the 
present and prospective density of population. 

These curves are based upon the results of the surveys, gaugings and 
observations made by the Citv Engineers Department under the„ "J*^<^>s« 

^ V C" r Gauging^ and 

advice of the Advisory Board during the past two years and upon a observations, 
comparison of these results with those of similar observations in other 
cities presenting like conditions. 

PROBAHLE RUN-OFF IN CUBIC FEET PER SECOND. 



.Section. 


branch ('anals. 
Klvorslde. 


IJraneh Canals, 
Lakeside. 


Diseliarge 

Cu. Y\. 
per Second. 

i 


Dlseliar(?e 

Cu. Ft. 

•per .Second. 


Aggregate 

for 

Section. 


First 


! 

Euphrosine 

Melpomene 

Napoleon 

i Nashville 

Claiborne 

Toledano 


Claiborne 

Venus 


184 

; 1,630 

' 1,256 

770 

72 

31 


164 
1,298 
















3,942 


1,462 


5,404 


Second 


St. Louis 


Toulouse 

• 


1,468 


1,131 












1,468 


1,131 


2,589 


Third 


Orleans 


Orleans 


383 
767 


• 

62 
515 






St. Bernard 

1 






London Ave.... 






1.150 


577 i 

1 


1,727 


Fourth 


St. Anthony ... 
Washington....! 
Lafayette 


Washington.... 
Marigny 


98 
100 

827 


141 1 
90 1 






1,026 

7:;3 

68 
68 
409 , 


231 


1,256 


Fifth 


Jourdan 

Louisa ; 

France 

Florida Ave 

1 








1 


1,268 


1,258 


Algiers.— 


-Aggregate disci 


large for this Se 


ction 




671. 



so DRAINAGE OF THE CITY OF NEW ORLEANS. 



Results. 



Diversity of 
conditions. 



The amounts in the fourth and fifth columns of the foregoing table, 

represent the run-off whieli may occur from any of the areas of the 

territory according to their differences in extent, slope and density of 

j>opulation. The discharge given for each hrancli canal may, at times, 

reach the main canal ; hut in any one section, the greatest run-offs 

from its several sub-divisions will not reach the main canal at the 

same time. The tributaries are of different lengths. They come from 

tracts with different surface slopes, extent, >hai>c and character. One 

section is a narrow strip, from the river to the lake. At one end is 

the most densely built and completely paved part of tlic city, with a 

steej), short and direct run-off to the main canal, while at the other 

is the low flat area, thence to the lake, with long leads and light 
grades. 

Another section is roughly semi-circular, with th(* Branch Canals 
converging from several directions with a})pr(»ximate regularity, from 
comi)aratively uniform slopes, and areas more homogeneous in the 
character of tlieir settlement than is the ca.^e in other sections. 

Ev(M*y section, particularly the second section, comprises extremely 
varied conditions of urban and suburban drainage. 

These different conditions determine the relativeness of discharges 
from the branches into the Main Canal, and the effect thereof must 
be considered in estimating the volume to be dealt with at any one 
time, or at any one pumping station. 

While everv tributary to the Main Canal, or to anv canal imme- 
diately above a pumping station may at sometime during a storm run 
completely full, it is very improbable that all of them will ever run 
full at the same time. 

In each of the sections again, the run-offs from the several Branch 

Canals reach the Main Canal at different points, as well as at different 

Influence on times. The differences in the time of arrival of largest run-offs from 

time of the several Branch CanJlls at the pumping stations may, therefore, l)e 

arge. gj.^^j^|^^»|. jj^ some instances than the differences of the time of their 

deliverv into the -Main Canal. 

ft 

Finally, for the reasons just apjdied to the run-offs within the differ- 
ent sections of the citv, and for the additional reason that a violent 
rain-fall seldom pervades the entire drainage area of tin* city at the 
same time, and with e<jual intensity and duration, it is still more im- 
})rol)ablc that the run-offs of theditt'eirnt sections will all combin(^ so 
as to pass through any one of the sections of the Main Canal at the 
same time. 

Therefore, it is certain that a reduction can be made from the 
sum of the volumes given in the preceding table. The conditions 
are so various, and admit of so manv combinations, tiiat this reduc- 
tion is largely and properly a subject for the judgment and experience 
of the constructing engineer. 

The plan now being described, contemplates the completion of 
every part and detail, Main and Branch Canals, Drains and Branch 
Drains, Pumps and Out-fall Canals, with a view of meeting the require- 
ments of the city with the development and extensions that may 
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occur within not less than fifty years. Even were it financially prac- 
ticable, it is evidently unnecessary and unwise to do a large part of 
the desired work for a long time to come. 

As the canals and drains are intended to deliver the surface run-off 
to the pumping stations, the completed pumjiing ])(»wer will not he 
required until the entire comjdetion of the drains and g\ittei*s. Under features 
these conditions, during the time of construction and use of those contem plated 
parts of the plan which it may be decided to put in at present, and 
from time to time, there will be ample oj)portunity for the observation 
and experience required for a revision of the ultimate figures, us 
herein given, if this should be necessary. This course insures eili- 
ciencv and economv. 

The amounts given in the fourth, fifth and sixth columns of the 
foregoing Table are, therefore, excessive, for the ])urj)ose of estimatin, 
the required pumping power. Thr reductions proposed are stated in 
detail in a description given below of the diflcnnt pumj)ing stations. 

But with any reduction, which, for thi^se reasons, can be made from 
the volumes in the table, the renjaining amounts are in excess of the 
discharge which can be obtained by the natural slope of a canal built 
under the existing topographical conditions. 
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D.— VELOCITIES AND CROSS SECTIONS. 



The dimensions of a canal or drain are calculated nol only from the 
quantity of water to he removed, but also from the velocity with which 
the water can flow, for, the smaller this is, the larger must be the 
cross-section. Velocities are determinerl by the slope and character of 
the lu^rimeter of the channel. Thev are limited in this case bv the 
available slopes and the nature of the channels. 

When these are lined with masonry, the velocity can be ius great as 
obtainable by any slope availabU? in New Orleans, perhaps 8 feet per 
second. When the channels an^ not linejl, th(\van» subject to erosion and 
the velocity should not Ik* jjreater than that which i)rcventsa destruc- 
tion of the bcMJ. In (nirth channels, though protected somewhat by the 
Conditions growth of vegetation, and considering that the greatest flow and there- 
governing fore velocitv is not continuous, but occurs onlv after rainstorms. 
Velocity. |.|j^ computations have been based on a maximum velocity of 3^ feet 
p(ir se(!ond. When the slope wouhl cause a greater velocity the 
channel is assumed to be lined. But in unpopulated districts, where 
this would be unnecessarily expensive at first, it is desirable to reduce 
the sloi)o temporarily by increasing the sectional area. 

The least velocities of flow in the drains and canals should be 
greater than those usually assumed for sewers, because heavy materials, 
such as sand, etc., are carried along in tJiem. The least velocity in 
masonrv lined conduits for the removal of storm-water has been 
a.ssumed at three feet per second, and for the lemoval of the ordinary 
flow, to prevent deposits and gradual filling up, at six feet per second. 

Pumi)ing this ordinary flow and that of small storms in the Main 
Canal, will, of course, increase the velocity by increasing the slope, and 
therefore the discharge. 

With the above assumption the slopes of the canals and drains have 
Slopes. been obtained, and in view of the large quantities of storm-water to be 
dealt with, the slo]>es were made as great :'.s practicable. 

In the larger canals it is advisable ti» have special sub-channels of 
suflicieiit ca])acitv to convev the ordinarv flow. This channel can 
then l)c mad(.' to deliver its charge with the best velocity and concen- 
tration of the volume, instead of spreading out over the wide section 
necessary for st(»rm-water removal, thus facilitating deposit and causing 
an unsightly ai)pea ranee. 

For storm-water removal, the sections adaj>ted for the numerous 
canals and drains are governed by the feasil)ility of making 'the 
excavation, bv the necessarv highest elevation of the water, and bv the 
iXMjuired capacity to discharge given amounts of water. As a rule they 
should be shallow and wide. 

The plan proposed, and for which estimates are furnished, includes 
of canni. ^^^^ lining of the sides and bottoms of most of the canals and drains 
and the covering of the smaller ones, between Broad Street and the 
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river and in the built-up part of the city, in a durable manner and 
with a smooth interior surface. Eventually, nearly all of the drains 
and canals will require a similarly pernament lining, but for a long 
time this necessity will not exist. But whenever they are permanently 
improved, their section should be made large enough for all time. 

Wherever practicable and necessary, the drains and branch canals . 
should be covered, so as to gain the use of the surface of the street, 
guard against the danger of persons and animals falling into them, 
and to protect them from an excessive amount of street rubbish being 
thrown into them. 

It has been stated that covered drains and canals would become 
oflfensive. But this is not to be expected after the sewerage system 
has been completed and tlie greatest portion of -foul matter removed 
from the drainage. In Paris the street water and house sewage, 
excepting most of the excrement itious matter, are carried ofl* in covered 
channels with wide and untrapped openings at the gutters tg receive 
the drainage, and without being oflfensive. 

The special manner of covering, as well as the many diflRcult 
problems of detail that must be considered in the execution of the 
proposed drainage plan, in order to achieve success and at the same 
time be economical, should be left to the constructing engineers. 



Covered 
draioR not 
UQ8anit4iry. 
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E.— PUMPING STATIONS. 

The surface of the ground along the line of the Main Canal is practi- 
cally level, ranging from 19.5 to 21.5 C. D. The length of the canal is 
Description ^^'^^^ miles, the width is provisionally assumed at ahout 70 feet, and 
of Main the depth is limited by the stability of the subsoil, and varies from 14.5 
Canal. to 16.5 feet below the natural surface. Where it discharges into Lake 
Borgne, the mean tidal level is 21.26 C. D., but this may be increased 
three feet or more in great storms. 

The Main Canal is to serve two distinct purposes. In the first place, 
it is intended to reniove the ordinary drainage flow to the proposed 
outfall, in a pro^Tcr manner. Owing to the great distance, the absence 
of fall, the fact that such ordinary flow should be given a suitable 
Functions of velocity, and in order to prevent sanitary objections in the future, it is 
Main cana . J^|3QQl^te^y neccssarv to lift this ordinarv flow at a sufficient number of 
points so as to give it artificially the slope which cannot be had natu- 
rally by the topography. The plan, therefore, includes a series of main 
pumping stations, i\vQ in number along the Main Canal. 

Secondlv, the Main Canal is to carrv awav the water from rain- 
falls to such an extent, that the first wash from the surface of the streets, 
will as far as jn'acticable be discharged into Bayou Hienvenu and Lake 
Rorgne, rather than in Lake Pontchartraiii. it has l)ecn considered 
that a rain-fall giving a run-off of 3,0()0 culiic feet per second, at the 
lower end of the main canal, might be suflicient for the above purpose, 
and the (tanal has been provisional! v designed for tliis (juantitv. For 

simultaneous n • r n -x -n i i i * \ * n *i 

operation of ^^'^I'dl ram-falls It Will seldom he necessary to op(u*ate all the pumps, as 

Pumps not any flow giHMtor than the ordinarv, will reipiire a lighter sltpe for a 

aiwayH given velocity, and'tlu^ water can flow by gravity i)ast s(»veral of the 

neoessarj. p^j^pj^g stations without objection. In fact; tliere will be times 

after moderate rain-falls, when the water slope in the Main Canal can be 

made sufficient by the operation of mi^rely the terminal pump at 

Jourdan Avenue, to finallv deliver the run-off bevond the drainage 

limits. Therefore, provision must be made at each of the ])umping 

stations on th(» Main C^anal, for allowing, at certain times, an \inimpeded 

flow, and at other times, for holding theartificial \wm\ which the i>umps 

will make. 

When the capacity of the lower end of the main canal becomes insuf- 
ficient to carrv off the water from a storm, then it is neccssarv that the 
pumj)s deliver the excess into the branch relief canals, to flow to the 
Fx^sive *^^^xili^ry pumping stations, hereinafter describe<l, and thence into 
Rain-faii. Lake Pontchartrain. This surplus water Avill as a rule, be wholly 
unobjectionable in its character, and if it is discharged into Lake 
Pontchartrain will give no offense whatever. 

Provision must therefore be made at the pum}>ing stations for these 
several duties. 

The pumps must handle, at certain intervals of distance, the daily 
flow during periods when there is little or no contribution from rain- 
fall, so as to give fall and velocity for its discharge into Lake Borgne. 
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The volume of this dry-weather flow from the several sections, is volumes of 
estimated to be as follows : formal flow. 

First Section, 12.3 cubic feet per second. 
Second Section, 12.5 '^ " " ^' 
Third Section, 6.2 '' '' " 
Fourth Section, 3.0 " '' " " 
Fifth Section, 4.0 ^' '' " 

Total, 38 cubic feet per second. For details of this daily flow, see 
Appendix V. 

These amounts are progressively cumulative, and for their removal 
the daily operation of the pumps, on the line of the Main Canal, will 
be necessary. The lift at each pumping station will be from three to Lifts at Main 
four feet, except at Pumping Station No. 5, whete it is delivered into ^'"^p*'** 

BtatioDS. 

the main out-fall canal. As before described, a sub-channel of the MAin 
Canal, as shown in Plate IX is designed to carry this flow within its 
banks. 

During ordinary storms, tlu^ lift for high water pumping will be 
about the same as that for pumping the low water flow, but the 
volume will of course be much greater. Further details concerning 
these lifts and volumes, are given below. 

If the diversion of the excess of volume fnmi the Main Canal to Lake 
Pontchartrain were accomplished solely by the pumping stations along ^'ecessUyof 
the line of the Main Canal, the distance to the lake with the slope pumps. 
necessary to ])roperly discharge the required volume, would demand a 
very great lift; and the branch relief canals being in such case on a 
high level, would not admit of the easy draintige of the areas situated 
between the ridge and the lake. These difficulties might be removed 
by the establishment of additional pumping stations, either on or near 
the lake shore, which would divide the lift, bring the canal to a low 
level and admit of the drainage of the adjacent lands. But there are 
objections to this location of the pumps, as follows: 

1st. The dailv or drv-weather drainage, seeking this canal, would 

" 1 /. * 1 1 1 . / X 1 T^ 1 i • 1 Objections to 

have to be removed from the lower end mto Lake Pontchartrain, and placing 

require the daily operation of these outlying pumps, as well as of those Auxiliary 

along the Main Canal, and causing the continuous pollution of the lake pu^pso^ 
ich it IS desired to prevent in the future. 

2d. The bottom of the relief canal, at its lower end, would be at a 
depth where the stability of the sub-soil is doubtful. 

Auxiliary pumping stations centrally located between the ridge and 
Jake could not be subject to such objections and would give more 
prompt and efficient drainage, and are therefore, recommended. 

The plan provides for such locations at Bordeaux street, and Taylor proper loca- 
and Monroe avenues, as shown in Plate IV. The lift is moderate and tionfor 
the intermediate reach between the two pumping stations, is lowered to pumps 
a level Avhich will serve for the rapid and complete drainage of the 
low tracts between the ridge and the lake. 

In dry times, the drainage water of these lands will seek the low level 
reach of the branch canals, and flow by gravity through a by-pass, pro- 
vided at three of the main pumping stations, into the sub-channel of 
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Disposal of the Main Canal, for a final disposal into Lake Borgne. During a higher 
Normal now fl^^y jj^ ^}^p Main Canal, these low level reaehes of the branch canals 
sections. "^^^^'^ ^^^ purposes of temporary storage, until a further rise of the water 
renders it necessary to start the auxiliary pumps at the other end of 
the reach. At no time should the water surface be allowed to rise suf- 
ficiently to flood the lands along the hanks of the low level canal, or 
arrest its drainage. 

Your committee is not prepared, at the present time, to give exact 
information regarding the capacity which should be given to all of the 
pumps to be erected at the different stations; because it depends to a 
large extent on the improvements that are intended to be made in the 
drainage system within the next few years. However, a general out- 
line of the location and work recjuired of each one, as forming part of 
the recommended plan, and approximately the volume and lift are 
given as follows : 

Capacity oi The volumes assumed are smaller than those given in the table on 

Pumping page 29, for the reasons hereinbefore stated. Pumping stations 

stations, numbers 1,2, 3, 4 and 5, along the line of the Main Canal, are designated 

" Main Stations;" and numbers 6, 7 and 8, at the ends of the Branch 

Relief Canals, are designated "Auxiliary Stations." 

Main Station No. 1 is located on the line of the Main Canal at Venus 
street, and disposes of the drainage of the First Section. The aggregate 
run-off through the several branch canals of this section, as shown in 
table on page 29, during the greatest storms provided for, is 5,404 cubic 
feet per second. As the Branch Canals, tributary to this section of the 
Main Canal, converge from different directions, mainly from large areas 
of easy grades, and small density of population ; and as they are of con- 
siderable length, and together with the Main Canal, afford a large 
Main station Storage capacity, for reasons assigned on page 30, a reduction of one-third 
^^' *• may be made from the above amount. The run-off to be pumped at 
this station, at any one time, is therefore assumed at 3603 cubic feet 
per second. But a further deduction of 865 cubic feet per second can 
be made, because this quantity enters the Branch Relief Canal between 
Pumping Stations numbers 1 and 6 from the lands of the section in 
therear of Metairie Ridge, and will be pumped at the Auxiliary 
Station No. 6. 

The Main Station No. 1, therefore, deals with 2738 cubic feet per 
second, as follows: 1750 cubic feet are to be lifted from an elevation of 
16 to 19 feet above C. D., and delivered into the Main Canal of the 
Second Section, and 988 cubic feet are to be lifted from an elevation of 
16 to 20 feet above C. 1)., and delivered into the branch relief canal 
Auxiliary leading to the Auxiliary Station No. 6, at the intersection of Bordeaux 
Street and Upperline Canal. At the latter 865 cubic feet will be added, as 
mentioned above, giving a total volume of 1853 cubic feet per second 
to be lifted at this Station, in times of extreme rain-falls, from an 
elevation of 15 to 27 feet above C. D. This latter lift is not onlv the 
necessary head to effect a discharge at mean lake level, which is 21.26 
feet above C. D., but also during exceptionally great storms, which may 
raise this level 3 or 4 feet. 
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Following the same method of estimating, the present volumes to be 
provided for by pumps at the other Main Stations are as follows: 

Main Station No. 2 on the Main Canal, at the intersection of St. ^ain station 
Louis street, according to the table on page 29, may receive a run-off No. 2. 
of 2589 cubic feet per second from its two tributaries. The amount 
from the river-side, being 1458 cubic feet, is not materially reduced, but 
assumed at 1400 cubic feet, while that from the ridge is reduced from 
1131 to 700 cubic feet, giving an aggregate of 2100 cubic feet per second. 
The run-off from the Second Section to be provided for at Station No. 2 
in great storms is therefore 1400 cubic feet per second. To this is 
added the volume pumped at Main Station No. 1 from the First Section^ 
namely 1750 cubic feet. 

Main Station No. 2 therefore deals with 3150 cubic feet per second, 
as follows: 2250 cubic feet are delivered into the Third Section of the 
Main Canal, with a lift from elevation 17 to 20 feet above C. D. ; 900 
cubic feet are delivered into the branch relief canal with a lift from 
elevation 17 to 19 feet above C. D., and conveyed to the Auxiliary 
Station No. 7, at the intersection of Taylor Avenue and Orleans Street. Auxiliary 
Here are added the 700 cubic feet assumed as being tributary to the station No. 7. 
Branch Relief Canal, giving a -total volume of 1600 cubic feet to be lifted 
from an elevation of 14.08 to 27 feet above C. D., and flow to the lake 
by gravity. 

Main Station No. 3, on the main canal at Hope street, according to Main station 
the table on page 29, receives an aggregate run-off of 1727 cubic feet No.«. 
per second, of which 1150 cubic feet are from the river-side. The latter 
is assumed at only 1000 cubic feet, to which is added 2250 cubic feet, 
delivered from the Second Section, making an aggregate to be lifted at 
Pumping Station No. 3, of 3250 cubic feet per second. Of this quantity 
2000 cubic feet are delivered into the Fourth Section, with a lift from 
elevation 17.4 to 20 feet above C. D., and the balance, 1250 cubic feet, into 
the Branch Relief Canal, with the same lift. At the Auxiliarv Station 
No. 8, located at the intersection of London and Monroe avenues, this Auxiliary 
amount together with 300 cubic feet representing the run-off from the station No.8l 
rear lands, or together 1550 cubic feet per second, is lifted from eleva- 
tion 16.40 to 27 feet above C. D. 

Main Station No. 4, at Lafayette avehue and the Main Canal, accord- Main station 
ing to the foregoing table, receives a total run-off of 1256 cubic feet per No. 4. 
second, which could now be reasonably reduced to 1000 cubic feet. This 
amount is increased by 2000 cubic feet from the Section above, making 
3000 cubic feet per second to be disposed of as follows : 2500 cubic feet 
per second are discharged into the Fifth and last section w4th a lift from 
elevation 16.5 to 20 feet above C. D.,and 500 cubic feet per second into 
the Peoples' Avenue Canal with a lift from elevation 16.5 to 27 feet 
above C. D., suflScient for the water to flow into the lake by gravity. 

Main Station No. 5, at Jourdan avenue receives 2500 cubic feet per Main station 
second from the Fourth Section, and about 500 cubic feet per second no.5. 
as the reduced run-off of the Fifth Section. These quantities are 
delivered with a lift from elevation 16.68 to 28 feet above C. D., into 
the canal leading to Bayou Bienvenu and thence into Lake Borgne. 
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The drainage of Algiers on the riglit bank of the Mississippi river, 
as shown on Plate IV, is arconi])lislie(l bv a similar svstem of Gutters, 
Branch and Main Drains, and Branch Canals leading into a Main or 
Intercepting Canal located on Canal avenue. From a main pumping 
Algiers station, located near the intersection of Lawrence street and Canal 
station, avenue, the total run-off of the section, amounting to 671 cubic feet 
per second, may be reduced to 4(J() cubic feet i)er second, and will be 
lifted from an elevation of IS to 'io feet above C. D.,and delivered into 
the outfall. 

For the purpose of obtaining the fullest advantage of the proposed 

system it must be kept ])um]>ed down, throughout all its branches and 

Necessity of mains, to the lowest ])Ossi])le level. Constant vigilance and care must 

care in also be excrci.^ed to keep both tlie larger and smaller canals free from 

operating clei)osits of cvcrv kind. Thcv will not all be entirelv self-cleansing, 

and neither this nor any other system will be worth building, unless 

ample provision is made for its care and op(»ration. 

In the foregoing is ap])i'0ximately stated: the daily flow, which 
requires to be lifted, at the various Pumping Stations, in order to keep 
the territory dry; the run-off or storm-water How which will probably 
have to be lifted and discharged into Bayou Bienvenu, and, during 
excessive storms, also into Lake IVmchartrain : finally, tlie^ capacity of 
the pumps at the .several stations. 

This stated capacity will not be at present required, but, as the 
population increases, and the sui'face, upon which the rain falls, 
becomes more impervious, proportionately more water will run-off into 
the canals and require pumjang. The rate at which this quantit}' 
will increase, must be left to futui'c ob.^ervations, which, from time to 
time, will determine how soon and to what extent the pumping 
power of each station should be increa.sMl. 

As already mentioned, thei-e is a large storage ca])acity in the canals, 
which will be utilized until the storm ])umps can be ])ut into opera- 
tion. The problem which will require attention in the future, is not 
only to find the capacity of the pumps required, to throw out the 
greatest quantity of water that will enter the main canal in each 
respective section, after it has filled uj) and the limit of its storage 
pumping ca- ^-^P^^ity is reached ; but also to pump out the stored quantity itself in 
pacity deter- that space of time within which it is desired to have the canals resume 
mined by their Ordinary condition of flow. These (juestions can be readily 
ox en o determined after some portions of the rlrainajre svstem have been put 

improvi menls ^ . ... ^^ * ^ ^ jt 

in oi>eratioii. It is impracticable to answer them with sufficient 
accuracy at }»resent, nor is it necessary. In the future, pumps should 
be added as they are needed, and sufficient land should now be acquired 
at each station, and the structui'cs be designed to admit of extension. 

The present draining machines, though simple in their action and 
re<iuiring but oniinaiy intelligence to op(M'ate, ai'c nevertheless by no 
means economical for the purpose of lifting the water. Since they 
were built, the progress in the design of pum]>s has been considerable; 
and advantage should be taken thereof in establishing the Pumping 
Stations for the i)roposed work. 
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PART V. 

PROSECUTION OF WORK; ITS PROPER ORDER AND EXTENT. 

Without prejudice to its final completion the plan allows great 
latitude in the order with Avhich the construction of its several parts 
may be undertaken in any section. It also permits the execution of ^***^^ Adapt- 

r«. 1 "i ^^ /.i-i ed to Means 

effective work to any extent however small or great for Avhich means Available, 
mav be, or mav become, available. Almost any one of the numerous, 
canals, branches, drains, pumps, etc., proposed in the plan, may be 
built with the certainty that its immediate effect will be to relieve, to 
some extent, certain parts of the city from their present unsatisfactory 
condition as regards drainage, and that the work done will be of 
permanent and increasing value, as the extension of the plan proceeds. 

But the largest benefits will, in general, closely follow the locality 
Avherc the works arc most nearlv complete. Thus, if onlv the Main 
Canal, with its Pumping Stations and Relief Branches were put in 
operation, the drainage of their immediate vicinity would be at once 
accomplished ; though little or no benefit would result to the remoter 
regions until they were penetrated by the Branch Canals and Drains, 
designed to carry off their drainage, and these conduits were, in turn, 
connected with an improved'^ystem of street grades and gutters. 

On the other hand it is evident that while the grades and gutters of 
the streets in any portion of the city may be so improved as to greatly 
facilitate drainage, such improvement can only effect a local benefit, 
the Main Drains, Canals and Pumps being necessary for the final dis- Beneficial 
posal of the run-off. Both parts of the plan, the pumps and main results im- 
canals, as well as the minor channels and improved street grades and mediate in 
gutters, are essential for the efficient draina<]je of anv of the sections, '^^^^^^^y*^^ 

work. 

Nevertheless, the-several sections may be separately treated, in case 
considerations of finance or policy, or other reasons, are found to make 
such a course desirable. But no part of the improvement should be 
undertaken which in its effect, increases the quantity of water 
collected at any point, without providing for the necessary pumps and 
canals to properly dispose of it. 

As it is ])r()]>()se(l to discharge the excessive volumes of storm- water, 
brought to the Main Canal from the upper sections of tiie city, into 
Lake Pontchartrain by means of Relief Branches and Auxiliary Pumps, 
it is of course entirely practicable to allow for the present, all the run-oflf, 
both from excessive storms and from daily flow, to be discharged from "^/imay be" 
any of these sections into Lake Pontchartrain. The drainage thus carried ^dischargej^ 
to the Lake would not be more polluted than that now delivered pJ>^ntJhar- 
there,an(l whenever the Main Canal was completed for service, any 
nuisance would be at once abated, and the operation of the system 
could, thereafter, proceed in accordance with the completed plan, and 
the drainage be delivered into Lake Borgne. 



Pontchar- 
train. 
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While the ultimate construction of the Main Canal to its outfall 
through Bayou Bienvenu, into Lake Borgne, is an essential feature of 
Main Canal the plan, its completion as a continuous channel of discharge may, if 
itocorapie- time or means are wanting, be postponed, and only such parts of 
ixMtponed. its length as are necessary to convey the run-off from the several sec- 
tions to the nearest pumping stations, or to ser\^e for storage purposes 
need be built until it is found convenient or necessary to do so. But 
whatever parts of it are undertaken should be made of the ultimate 
cross-section required, and all parts, at least between the New Canal 
and St. Bernard avenue, should be lined when they are constructed. 

In general, all canals, branches and drains between the river and the 
(inau^^c. ^^^^" Canal, should be lined with Masonry, and many of them covered 
with the street pavements ; but those between the Main Canal and the 
Lake may be left without lining for years to come. 

The enlargement of existing canals between the Main Canal and the 

Lake, as well as the cutting of new ones, or their subsequent enlarge- 

Between ™^^^) Can mostly be done with dredging machinery, and the total cost 

Ma»n^^j^i should not be increased by undertaking the work in instalments, that 

is, by opening up canals of moderate sizes at first, and afterwards 

enlarging them. 

Canals and drains between the Main Canal and the river should, in 
general, be lined as they are built, though the covering of the larg^er 
ones may be omitted without impairing ttieir efficiency as drains. In 
some cases, where they occupy narrow streets, the absence of covering 
would result in considerable public inconvenience and, in a few 
instances, might leave such streets useless as avenues of travel, which, 
MaiD Canal presumably, could not long be tolerated. It would, therefore, appear 
proper to prosecute the work on most of the canals and other conduits 
between Broad street and the river, under. specifications requiring them 
to be lined and covered ; and the estimates hereinafter presented con- 
template such lining, except in certain specified cases, and the cover- 
ing of all drains between Claiborne street and the fiver, with certain 
others mentioned. 

It will of course be necessary for public convenience to build 

bridges at numerous [loints across all uncovered canals and branches, 

Bridges not but as this work should not in anv way increase or diminish the capa- 

a part of . .< x- 

the city of the channels for drainage, it is considered as forming no essen- 
tial part of the plan, and its cost is not included in the estimates. 

Care should be taken that whatever bridges are built shall not 
obstruct the free flow of the Canals, and as far as possible all bridges 
crossing the larger Canals and Branches, especially on the Lake side of 
the Main Canal, should be so constructed as to facilitate tlie passage of 
dredge boats. 

Since the run-off which the drains and branches are separately 

designed to carry cannot be expected to reach the pumping stations 

pianuff full ^^ which they are tributary simultaneously with full volumes, it fol- 

<J»pncity^not lows, as already stated, that the maximum capacity of the plant at any 

^i«t. station may be less than that which would be required to pump the 
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sum of the several rates of run-off which may be delivered into the 
Main Canal. The pumping plant as first installed, therefore, need not 
be of full a«rgrcgate capacity, and for the further reason that, until 
larger areas of the city are paved j«.nd improved the ultimate capa- 
city cannot be called for, even though the entire sy.-tem of canals and 
drains were complete, and, also, that it cannot be presumed that the 
entire plan will be put under construction at once, or that its execu- 
tion, even when undertaken, will be completed so rapidly as to make 
the full-powered plant an early necessity. 

It would appear to be good policy to install pumping plants at most 
of the stations, only as fast as it may be found necessary to keep pace 
with the construction of the canals, drains, etc., as they are undertaken, installed a/ 
The stations should be so designed that pumps comparatively small in Decessary. 
capacity, or in number, may be eflectively installed at first, and subse- 
quently increased in capacity or number as occasion arises, and to 
any required extent. 

For reasons stated on page 36, the estimates hereinafter presented 
include provision for a Pumping Plant of a capacity to discharge approx- 
imately two-thirds of the aggregate of maximum run-offs for which 
the drains and canals are designed; but the instalment of the plant to 
any such extent cannot be recommended until experience proves its 
necessity. 

That part of the Second Section lying between Broad street and the 
river, on account of the concentration there of improved properties, 
paved streets and business houses, and of its central position With 
reference to the most densely inhabited area of the city, is now more bepinln^the 
urgently in need of improved drainage than other localities, and it is ^^*^^t?oDf^" 
evident that the benefits to be derived from the execution of the plan, 
would be of greater immediate public value there, than in any other 
section of the city. It hence suggests itself that thts section may 
properly receive the first attention in the prosecution of tiie work, and 
a special estimate of cost has accordingly been prepared for it, so that, 
in case the City Council should desire to undertake this work, before 
arranging for the execution of other parts of the plan, it may proceed 
intelligently. 

The relative order of importance, for the execution of the several 
parts proposed in the Second Section, is as follows: 

1st. The construction of the Pumping Stations, Nos. 2 and 7, with 
the improvement of the Relief Branch Canal connecting these 
Stations. 

2d. The con.<?truction of the St. Louis Branch Canal with lining and order of 
covering, or the acquirement and adaptation of the Carondelet Naviga- *"^Portance 
tion Canal for drainage purposes south of Broad street. seciion. 

3d. The Main and Branch Drains between Broad street and the 
river, to be lined and covered. 
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4th. The imprevement of street grades and gutters. Such improve- 
ments, however, should not be delayed on account of the non-comple- 
tion of other parts of the work, though it can accomplish little of itself 
in the way of drainage, except to relieve one locality by flooding 
another. 

5th. The improvement of the Orleans Relief Outfall Canal. 

6th. The construction of Main and Branch Drains between Broad 
street and the lake. 

7th. The construction (►f the Main Canal and its connection with the 
sections al)ove and IkjIow. 

The work in other sections may be prosecuted in any order, or at 
anv time, as it mav be found most convenient. Whatever is done 
towards carrying out the plan in any section, cannot be injurious to 
the interests of other sections, whether or not they are directly 
benefited. 

The First Section has the largest area, and, at present, its tendency 

towards increavSe in population and improveuient, is probably more 

apparent than that of the other sections. But whether or not this ten- 

work in *J^*^<^*y ^^'iH Continue as notably in the future as in the past cannot -be 

other HIT- predicted. A p;irt of the drainage under existing arrangements, is 

lions. discharged into the New Orleans Navigation Canal, a condition of 

atlairs which will probably require change, and some work under 

the new plan may soon be demanded for that purpose. 

The work in the Algier?* Section, on account of its comparatively 
small size and cost might be done with less means than would suffice 
for much effective work in other sections, and hence might be under- 
taken at an earlv date. 

* 

In the Third, Fourth and Fifth Sections, the situati(»n and condi- 
tions are so similar, as to offer, at this time, no suggestion of priority 
in date, or of limit in the extent to which work should be undertaken. 
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PART VI. 



ESTIMATES OF COST 



Your Committee has considered it expedient to prepare two estimates. The 
first is for the whole area to be drained, and for the ultimate and entire comple- 
tion of the system, with provisions for any extension or improvement that may 
l^e required during the next fifty years. The cost of each section is estimated 
separately. In the First Section, the canals and drains on the River-side of Clai- 
J^orne Street are lined, while the Claiborne Canal and all canals and drains in the rear 
of it are unlined. In the Second and Third Sections the Main Canal on Broad 
Street and all canals and drains on the River-side thereof are lined, and all on the 
Lake-side are unlined. In the Fourth Section all canals and drains on the River- 
side of Claiborne Street are lined, while the Claiborne Canal and all canals and 
drains on the Lake-side thereof are unlined. In the Fifth Section all canals and 
dr^iins are unlined. In Algiers the Eliza and Vallette street drains are lined. The 
other canals and drains in this section are unlined. 

The second estimate is for carrying out the reoommendations made on Page 41, 
namely for the early improvement of parts of the Second Section to an extent 
which may be within the present financial ability of the city. 

APPROXIMATE ESTIMATE OF COST OF DRAINAGE SYSTEM. 
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$3,499,203 


8909,707 


$1,224,000 


$1 1 2,000 


$1,09.3.750 


$831,250 ' 


$7,933,691 



Approximate Estimate of Cost for the Improvement of the Second Section 
as recommended : 

First. Pumping Stations Nos. 2 and 7 $300,000 

Second. Construction of all Branch Canals, Main Drains and Branch Drains, on River-Side of 

Broad Street, Lined and Covered 850,310 

Third. Improvement of Relief Branch Canal, between Pumping Stations Nos. 2 and 7 128,000 

Fourth. Improvement of Orleans Relief Out- Fall Canal, between Pumping Station So. 7 and 

theUfeke 23,000 



April 18, 1806. 



Total cost $1,301,310 

Respectfiilly submitted, 

B. M. HARROD, Chairman, New Orleans, 
HENRY B. RICHARDSON, New Orleans, 
RUDOLPH HERING, New York, 

Engineering Committee, 



u 
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THE SURVEYS, LEVELING, RAIN-FALL and DISCHARGE GAUGINGS, 



COMPUTATIONS. MAPPING, Etc.. 

WERE EXECUTED BY THE 

Topographical Survey Department, 



UNDER THE DIRECTION OF 



L. W. BROWN, City Engineer. 



Engineering Staff: 

A. R. LITTELJOIIN, 1st Asst. Engineer, 
W. C. KIRK LAND, . Assistant Engineer, 
A. L. BLACK, . 



W. T. CROTTS, 
E. L. LAMBERT 
.1. F. DUPUY, . 
A. F. THEARD, 
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11 



Draughtsman, 



B. SHALL, .... Computer. 
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A-PPEISTDICES. 



APPENDIX I. 



DEFINITIONS AND DESCRIPTIONS OF NAMES AND TERMS 

APPLIED TO DIFFERENT PARTS OF THE WORK. 

" Drainage Districts " refers to the sub-divisions of the citv with reference to 
the existing drainage syt^teni, as shown on Plate III. The city is now divided into 
three districts, known as the First, Second, and Third Drainage Districts. 

" Drainage Sections " refers to the proposed sub-divisions of the city into drain- 
age areas, and conforms to the proposed drainage plan, as shown on Plate IV. There 
will be six of these sections, to be known as the First, Second, Third, Fourth, Fifth 
and Algiers Sections. The area comprised in each section being that which will 
be drained by each of the five Main Pumping Stations, located on the Main Canal, 
as also one in Algiers. 

The Draining; Machines of the present system are five in number. They are 
designated by the names London, Orleans, Bienville, Melpomene and Dublin, and 
are located as shown on Plate III. 

The Pumping Stations of the proposed system are nine in number, and are 
known as No. 1, located on Broad street, at the New Orleans Navigation Canal ; 
No. 2, located at the intersection of Broad and St. Louis streets ; No. 3, located at 
the intersection of Broad street and St. Bernard Avenue; No. 4, located at the 
intersection of Florida Avenue and Lafayette Avenue; No. 5, located at the inter- 
section of Jourdan Avenue and Florida Avenue ; No. 6, an auxiliary station, located 
at the intersection of Metairie Ridge and U})j)er Protection Levee ; No. 7, an 
auxiliarv station, located at the intersection of Tavlor avenue and Orleans street; 
No. 8, an auxiliary station, located at the intersection of London and Monroe 
Avenues, and No. 9, located at the intersection of Canal avenue and Lawrence 
Street, in the Algiers Section. ^ 

"Cairo Datum, " abbreviated *'C. D." refers to a plane 21.26 Yeet below Mean 
Gulf Level, and is the datum to which all elevations are referred. 

'' Main Canal " refers to the proposed Canal on Broad street, Hope street, and 
Florida Avenue from the Intersection of Nashville Avenue and Claiborne street 
to Pumping Station No. 5. 

" Branch Canals " refers to all Canals discharging direct into the Main Canal. 

** Main Drains " refers to conduits discharging into the Branch Canals. 

*' Branch Drains " refers to conduits discharging into Main Drains. 
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" Relief Branch Canals " refers to those Canals which lead from the Pumping 
Stations, located on the Main Canal, to the Auxiliary Stations, and which are 
used for a double purpose, namely, as Branch Canals during dry weather, and 
light storms, discharging into the Main Canal, and as Relief Canals during heavy 
storms, delivering the water to the Auxiliary Pumping Stations. 

"Main Outfall Canal" refers to the Canal delivering the water from the 
Pumping Station on Florida Avenue at the intersection of Jourdan Avenue 
to the Bavou Bienvenu. 

'• Relief Outfall Canals " refers to the Canals delivering water from the three 
Auxiliary Pumping Stations, as also from Station No. 4 to Lake Pontchartrain. 

" Street Gutters " refers to the small conduits, which may be covered or 
uncovered, collecting the water from the street and discharging into the Branch 
Drains. 

" Run-Off'' refers to the rate of delivery of precipitation into the Canals and 
Drains. 

'' The Run-Off Curves" on Plate VIII show in cubic feet per second, the volume 
of the run-off whicli the proposed Jrvstem is designed to effectively handle, from 
surfaces having difteront areas, slopes and density of population. 

The word *' Zone." where used in connection with this report, refers to the 
comparative injpernieability of the surface of the ground. 

''Zone A," refers to the densely inij>roved section.s, such as the territory 
embraced between the Uiver, Rampart. Touloust' and Delord streets. 

*' Zone B," refers to a territory of medium density as to improvements, such as 
is enibrace<l between Washington, Felicity, the River and St. Charles streets. 

*'ZoneC,'* refers to sijarselv built territorv where the houses are surrounded 
by larp;e yards with little or no ])avenient. such as the territorv between Washington 
Avenue, Audubon Park, the Hiver and St. Charles street. 

"Zone I)." refers to rural or agricultural areas such as Audubon Park, or 
farming lands. 

The word *' Normal." as ummI in this re])ort, for drainage discharge, refers to the 
conditions existing when little or no rain-fall occurs. 
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APPENDIX 11. 



STATEMENT OF MEASURES WHICH HAVE BEEN TAKEN, FROM 
TIME TO TIME, RELATIVE TO THE IMPROVEMENT OF THE 

^ DRAINAGE OF THE CITY OF NEW ORLEANS, AND A DESCRIP- 
TION OF ITS EXISTING CONDITION. 

At different times during the past forty years, efforts have been made towards 
the proper drainage of the city; but, with the exception of the work done 
between the years 1871 and 1873, nothing of any permanent value, or of a nature 
embracing the completion of any comprehensive or j^jeneral system, has been 
executed. From this fact, in connection with a brief review of our ])rescnt con- 
dition, the conclusion is most ap})arent tliat the improvement in the drainage of 
the city has not been co-extensive with its commenial growth. 

The earliest report on the subject of drainnge. is that of the City Surveyor, Mr. 
Louis H. Pilie, to the Common Council, in 1857, which treats wholly of the im- 
provement of the drainage of that portion of the city lying to the rear of Claiborne 
ptreet. This report recommended the construction of a number of open canals for 
drainage, and of levees to protect the city from inundation by the lake. The 
report is not accompanied by any plan, and does not clearly state what disposal 
of the drainage he proposed, or what locations were chosen at that time for the 
machinery, necessary for lifting the water. It is, however, quite apparent that it 
was Mr. Pilie'sidea to deliver the drainage into Lake Pontchartrain. Previous to 
the date of Mr. Pilie's report, the Legislature of the State of Louisiana had taken 
steps towards the drainage of the rear portion of the city, as will ai)pcar from the 
following quotation from his report: 

"I itlight say, en passant, that an appropriation by our Uist Legislature of five 
thousand dollars to pay two engineers to make a survey of the swamps in the rear 
of the city, and report on the advisability of draining same, amounts to a useless 
expenditure of public money.-' 

No record is at hand to show that any practical results were obtained from the 
survey referred to. 

The benefits that would accrue from the thorough drainage of the whole area 
occupied by the city, were appreciated forty years ago fully as much as now, as 
will appear by the following quotation from the same report : 

" When the drainage of our swamps shall be perfected, our city will rank 
among the healthiest of the world. The growth and population of our city will 
rapidly appear, our commerce will be largely benefited, our population, far from 
seeking a residence during the summer and sickly months, will remain in the 
city and erect delightful residences along the lake shore, jind upon the now swamp 
lands of our city, and thus a large amount of property, at present valueless, will 
amount to millions and swell our assessment rolls.'' 

The Legislature in 1858, 1859, 1861 and 1871. enacted laws relative to the draiii-' 
affe of the City of New Orleans. 
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Act No. 165 of the Legislature of 1858, relates to the dividing of the city into 
four drainage districts, and providing a commission for each district; and, also a 
mode of assessment for the operation of the same. 

Act No. 179 of 1859 of the Legislature, amends Act No. 165 of 1858, by 
authorizing the issue of thirty year bonds, limiting the issue to $350,000 for 
any one of the four districts. 

Act No. 57 of 1861 provides for the collection of assessments for drainage 
purposes. 

Act No. 30 of 1871, authorizes a contract to be entered into bv the Citv of New 
Orleans, with the Mississippi and Mexican Gulf Ship Canal Company, for the 
construction of levees to protect the city from overflow, and of canals and pump- 
ing maohinervfor the diaina^re of the citv, tlie location of the levees and canals to 

be as mav be determined ])v the administrators of the aftairs of the citv. This Act 

•■ » • 

authorizes that the rate of charge for the work ])erfornied shall be fifty cents per 
cubic yard fr)r all canals excavated, anrl fifty cents per cubic yard for all levees 
built. 

In 1868, the City Surveyor, Mr. L. Surgi, submitted to. the Common Council a 
report relative to the drainage of the city. This n^port recommended the im- 
provement of the existing con<lition of drainage by the constructiim of additional 
open canals, and improving the machinery. It does not contain any data as to 
the volume of water to be handled, or the point of outfall. In fact, the report 
merely recommends the enlargement and improvement of the existing canal 
system and drainage machines. In his report, Mr. Surgi refers to Lake Borgne 
and Bayou Bienvenu, as follows: 

'" Bayou Bienvenu empties into Lake Borgne and is one of the main natural 
drains of the lower section of the city from Esplanade street down.'' 

With a view of perpetuating hi.^torical matter, the following is quoted from 
Mr. Surgi's report : 

" As early as March, 1835, a charter was granted for a j>eriod of twenty years to 
** the New Orleans Draining Company. Its object was to drain and reclaim, by 
" means of canals and ditches, the land comprised between the uj)per limits of 
'' Suburb Livaudais, the line of the New Canal to Lake Pontchartrain, along the 
"shore of said lake to Bayou Cochon, in a straight line to Fisherman's Canal 
" down thence to the Mississippi River.'' 

In 1869, the Common Council, by Ordinance No. 1148, N. S., elected a Board of 
Engineers to mature and recommend some gen^'ral ]>lan for the ])resent and future 
drainage of the City of New Orleans. This Board wa.< com]M)sed of Messrs. Braxt(vn 
Bnigg, A. G. Blanchard, Rich-ird J. Evans, John Hoy, If. C. Brown, G. W. R. 
Bayley, L. Surgi, and J. A. lyHeniecourt. This Commission recommended,, for 
immediate relief, the im])rovement of the drainage system as recommended in Mr. 
Surgi's report in the year ])revious. and al)ove referred to : but added that the 
ultimate plan of drainage, should he by means of underground sewers, collecting 
the water and delivering into the river. This report was evidently compiled 
without any accurate knowledge either of the topography, or of the volumes of 
water to be handled. While it would not be impossible to collect the storm- 
waters in sewers and deliver the same to the river, it would be impracticable. 

The work done by the Mississipppi and Mexican Gulf Ship Canal Company 
in 1871, 1872 and 1873, under provision of Act No. 30, of I871j was .carried out 
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under the direction of the City Survevor,Mr. W. H. Bell, and was in accordance 
with what is known as the '' Bell Plan/' There is no complete description of 
the system as proposed by Mr. Bell to l)e found, but from such records as are avail- 
able, it is evident the system proposed by him was for the delivery of the drainage 
of the main portion of the city directly into Lake Pontchartrain. Part of the system 
contemplated the construction of a substantial breakwater and levee along Lake 
Pontchartrain from the Upper Protection Levee to People's Avenue Canal, and 
locating along this revetment^ the necessary pumping machinery to lift the water 
into the lake. It is also conclusively shown that Mr. Bell contemplated the re- 
pumping of the water, from the area of the city between the river and the ridge, 
in order to provide the necessary slope for its delivery through canals of practica- 
ble size, to the machines placed at the lake for final disposal. Mr. Bell recom- 
mended Lake Borgne as the ultimate out-fall of all the foul drainage of the city. 
His views on the subject of the ultimate disposal of the drainage of the city, as 
also on the delivery of the water to the machines located on the shore of Lake 
Pontchartrain, are fully set forth in the following letter : 

To the Editor of the Times-Deinocral: 

New Orleans, Dec. 31, 1894. 
During the discussion of the two plans for the drainage of the city now before the 
Council, I have seen it several times stated in print that the plan of drainage formu- 
lated by the committee on water and drainage is the system designed by my father, the 
late W. H. Bell. I admit that the present system of canals were designed by him and 
partly completed under the Mexican Gulf Canal Company drainage bill ; but I most 
emphatically deny that he ever intended to make the mistake of depending on a single 
line of draining machines, located at the lake and at the head of Bayou Bienvenu, for 
the drainage of the city. The following quotations from his printed correspondence 
and reports are submitted to substantiate my denial: 

^' Surveyor's Office, Room No. 19, City Hall, 

" New Orleans, June 17, 1871. 

" Hon. John Cockran, Administrator of Improvements : 

** Dear Sir- In my reports to you I have confined my suggestions and estimates 
entirely to the main reservoirs and protective levees. I would now suggest that in the 
location of pumping machinery, it be placed with a view to the ultimate division of the 
city into urban and suburban drainage, the urban drainage to be conveyed by sewers 
or large iron pipes, below the city into Bayou Bienvenu, the pipes passing under the 
navigation canals. The suburban drainage to be emptied into Lake Pontchartrain. 
The first step toward a system of drainage is to prevent overflow from the Mississippi 
river and Lake Pontchartrain. The location of this machinery becomes a secondary 
consideration. Respectfully, etc. W. H. BELL, City Surveyor." 

The great error many persons fall into, is the idea that the drainage of this city can 
be drawn from the river bank and thrown into the lake by a single line of draining 
machines placed upon the lake shore. A practical objection arises in the fact that the 
land is comparatively flat for a distance of three miles (excepting the^Metairie ridge) 
and in some places four miles, which great distance admits of no dpwn grade or fall in 
the bottom of the canal. All the present canals are about level on the bottom, the fall 
being created by the action of the draining wheels upon the surface. Consequently, 
there is no current or action of water upon the bottoms of the canals, hence the great 
deposit near the thickly settled portions of the city. A single line of draining machines 
placed at the lake to drain from the river, or to drain from intermediate lines of 
machines, would require to be very powerful and great dip of wheel (to secure a cur- 
rent on the bottom of the canals), consequently a great weight of foundation and 
machinery, which is diflacult to construct substantially upon that soil. By having 
three lines or divisions the breaking of machinery or caving of levee does not neces- 
sarily cause a general overflow. 
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The above communication outlines a system of drainage which in its main pointB is 
the same as that outlined by the Advisor\' Board of Engineers in their preliminary 
report to the City Council. It also shows ver>' conclusively that my father, upon a 
thorough investigation of the subject had become convinced that the only way to 
thoroughly and rapidly drain the city was by rehandling the water, or in other 
words, the system must be cumulative. To sustain his position on this point I append 
a quotation from a communication to Mayor Benjamin F. Flanders, by 0. W. R. Bay- 
ley, civil engineer, in his discussion of the drainage problem at that time : 

" The location of the draining machines along the lake shore will not enable us to 
dispense with the present draining machines. To the contrary, additional machines 
will be needed, and are now needed, between the foot of the slope from the river and 
the Metairie ridge, as well as upon the ridge. It, of course, must rise at the foot of the 
first slope, until the head is sufficient to give a current strong enough to carry off the 
water as fast as it comes down the slope from the river. This rise during heavy rains, 
without draining machines at and on the river side of the ridge, would cause the over- 
flow of the city from Claiborne or Galvez street to the ridge, if we had no matter how 
many draining machines on the lake shore. Draining machines and canals give an 
artificial slope down a series of inclines.'* Respectfully, 

A. C. BELL, Civil Engineer. 

In I'SNl, :i coiiiiiiunication wa> addrcsstMl to tlit* lloiionOde Mayor and Admin- 
istrators of tlic City of New Orleans l)v Mr. Josoph Jouet. The plan contem- 
plated the con.struction of a large central canal, which would act as a main tail- 
race for all the drainage, to run from tlie Upper Protection Levee and connect 
with Bayou Bienvenu, through which all the drainage water of the City of New 
Orleans would be delivered tc) Lake Borgne. 

In 1889, a plan for the drainage of the City of New Orleans was presented to the 
.Citv Council bv Mr. J. L. Gubernator, which, with some modifications, was sub- 
mitted by him to the present Advisory Board. The general features of this plan 
are the delivery of the water into Lake Pontchartrain, the improvement of 
existing canals, the construction of a large number of ad<litional open canals and 
the placing of a large number of <lraining machines. 

The plan ]>resented to the Advisory Board hy Mr. S. D. Peters, is for the deliv- 
ery of all the drainage of the city through a main central canal to Lake Borgne. 
The drainage received from the different areas of the city is to he pumped into 
this main canal, and the main canal relievecl hy a pumj) at its lower end. The 
general features of the ])liin presented )>y Mr. Pel<'rs are similar to those contained 
in Mr. .louet's })lan of ISSl. 

In IsiX), the Orleans Fa^vcc F^oard offered a premium of $2/>(X).U) for the best 
plan of <lrainage for the City of New Orleans. The only data which they could 
furnish those who <lesire([ to enter this competition, was a general ])lan of the 
city. N'» exact knowledge <'(»ul(l 1)(» given iis to t(»j>ography, areas, hydrography, 
or other data ussential for the formulation of an (^llicient ])lan. Although there 
were several plans submitted in response to the adveitisement, none could be 
accepted, for the reason that th<'re was no reliable knowledge of the factors which 
were essential in deteriuining the value of any of the ]»lans submitted. 

TIh' necessity of making investigati<ms relative to tln^ to]M)graphy and hydro- 
graj)hv of the city, for the* ]>urpose of formulating a plan of drainage, has long 
been appreciated and, in 1.S8>n, an endeavor was made in the Legislature to pass 
an act enabling this })reliminary work to be exiM-uted. The City Engineer, B. M. 
Harrod, made strenuous efforts to secure the necessarv funds from the City Coun- 
cil, but without success. An attempt to obtain the funds by private subscrip- 
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tion from public spirited citizens, also failed, and no measures looking towards 
the execution of this very essential preliminary work, were adopted until Septem- 
ber, 1892, when an ordinance was introduced in the Council appropriating, 
S17,o00.00 for the pur])ose. This stcj) met with considerable opposition, j>rinci- 
})ally due to the sup])osition that the investigation had been made by j)re- 
vious administrations, and that the data could be found. A rigid search was 
made for records of this nature, but without result. The ncccssitv for obtain- 
ing this information was demonstrated to the Council, and the ordinance author- 
izing the work, and providing the funds therefor, was ado})ted by it in February, 
1898. The work was inaugurated thereafter, with as little delay as ])ossible. 

As shown in the above statement of the various attempts that have been made 
relative to theim[»rovemelit of the drainage of the City of New Orleans, no work 
of any magnitude has Ikm-u done since b^T'i and 1>>7.*). under what was known as 
the *''Bell Plan." 

As stated in the body of the re])ort, the Canals and Draining Machinery have 
notsuflicient capacity to deliver the water to the out-falls .with such rapidity, as 
to avoid the inundating of large and valuable areas; in fact, the investigations 
which have been made show, that when working at their maximum caj)acity they 
are capable only of pro])erly disjjosing of the run-off from 1-100 of an inch rain-fall 
ino minutes, or 12-100 in one hour, which, in comi)arison to storms such as visited 
the City of New Orleans on August lo, 1804, is entirely inadequate. The water 
from this storm remained on a large territory of the city for a period of 72 hours 
before the existing machinery, working at its full cai)acity, removed same. 

The existing system of drainage is composed, as stated in the body of th(» 
Report, of oi)en canals receiving the water <lclivered from the higher portions of the 
citv bv the small street gutters, and conveved bv these o])en canals to the 
<lraining machines, which deliver the same into I^ake Pontchartrain. These 
draining maehines are four in number, and are located in the bottom of th(* basin 
between the riv<'r and the Metairic* and (ientilly Ridges, excepting the London 
draining machine, which is hx^ated on dlentilly Ridge. 

The Dublin draining machine is located at the intcKt^ection of 14th and Dublin 
streets, and has a maximum ca]>acity to deliver 4S0 cubic feet of water [)er second, 
with a lift of live feet. This machin(» is composed of two wheels, one being 34 
feet in diameter and i\ feet face and the otluM" being .')4 feet 4 inches diameter, with 
a face of '> feet !) inches. 

The Melpomene draining machine is located at the intersection of Clai- 
borne and Melpomene streets, and has a maximum cfipacity to deliver 150 cubic 
feet of water ])er second, with a lift of ') A'ct. This machine has only one wheel, 
which is I>o feet dianu*ter, 4 feet (') inch face. 

The BienvilU^ draining machine is located at the intersection of Hagan Avenue 
and Toulouse street, and has a maximum capacity to deliver 240 cubic feet of 
water per second, with a lift of o feet. This machine consists of two draining 
wheels, one being 2S feet inches in diameter, 4 feet 4 inches face, and the other 34 
feet in diameter an<l 7 feet face. 

The London draining machine is located at the intersection of London Avenue 
and (ientilly Ridge, and has a maximum capacity to deliver 300 cubic feet of 
water per second, with a lift of ') feet. This machine consists of two draining 
wheels, each of which is 35 feet in diameter and 4 feet 10 inches face. 
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There is located at the intersection of Bavou St. John and Orleans streets a 
centrifugal pump, delivering into the lake through the same tail-race as the Bien- 
ville machine. This pump has a maximum capacity of 44 cubic feet of water per 
secon d , w i t h a I i f t of 5 feet . 

The area of the city now drained is divided into throe districts by the two 
Navigation Canals. 

These districts are known as fii'st, second and third, and embrace an aggregate 
of 13,357 acres. The location of these districts, as also of the dmining machines, 
is shown on Plate III. 

The area of the citv now drained extends onlv from the River to the Metairie 
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and Gentilly Ridges, and a jmrtion of this territory is whollv un drained and other 
portions, of con.siderable area, are but partially drained. 

The first drainiige district embraces that ])ortion of the city Wtween the River, 
Metairie Ridge, the two Navigation ^'anals, Julia and Toulouse streets and 
has an area of 2,170 acres which is tributary to the Bienville draining machine. 

The second distri(*t embraces that portion of the city between the River, 
Metairie Ridge, Upper Protection Levee, New Orleans Navigation Canal and Julia 
street, and has an area of 7.7(>9 acrt's which is trii)utary to the Dublin and Melpo- 
mene draining machines. 

The third district eml)races that portion of the city between the River, Gentilly 
Ridge. Carondelet Canal, Bayou St. John, Toulouse and Elysian Fields streets, 
also between Ely.sian Fields and Poland streets from the Hiver to Claiborne street, 
aggregating an area of 3,470 acres, which is tributary to the London draining 
machine and the Orleans pum]). 

The section of the city known as Algiers, situated on the right bank of the 
river, has no drainaj:<' svstem. 

As above noted, the total area of the citv on the left bank of the river now 
drained has an aggregate area of 13,oo7 acres, which, as shown, is very imperfectly 
draine<l, and is about one-half of the area whi<'b the j>lan jiroposes to thoroughly 
clrain. the aggregate an»a of which is *24,i)32 acres including Algiers. 

The draining macbinery, with the exce])tion of the Orh'ans pump, has been in 
service for upwards of forty (40) years, and is conse<iucntly primitive and not 
economical in its operation. 

Considering the matt'.'r from every point, our pn\'^ent situation as to drainage 
in conjunction with the to]»ogra[)hical and hydrographical conditions, renders 
the formulating of a thoroughly t'llicicnt and com[)iehensive system of drainage 
for the city an uni(|ucand intrical(* ])roblcm. and, perhaps, is unparalleled in this 
<'ountry or Europe, and the solving of the problem renders al)solutely necessary 
a must careful an<l rigid investijzation into all of the conditions bearing on the 
subj<'ct. 
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APPENDIX III. 



TOPOGRAPHICAL SURVEY. 

The topographical survey Wiis started in July, 1893. The preliminary work had 
been well advanced, when, on September the 8th, it was stopped by an injunction 
issued bv the Civil District Court, and not resumed until about the middle of 
December, 1893, since which time it has proceeded uninterruptedly, all the lield- 
work being completed about the first of January, 189o. 

A complete survev of the city has been made, and embraces the area 
bounded by the Mississippi River, Lake Pontchartrain, the Upper Protection 
Levee, People's Avenue Canal from Lake Pontchartrain to Florida Avenue, Florida 
Avenue from People's Avenue to the lower limits of the city, and the latter from 
Florida Avenue to the Mississippi River, and also the principal portion of Algiers. 
This survev was made bv the establishment of carefuUv measured base lines 
around and within the area. The lines which have been travcj\sed aggregate more 
than one hundred an<l fifty miles in length, and are as follows: 

A line around the entire area on the left bank, as above described. 

A line on Washington street, from the River to Carrol Hon avenue. 

A line on Carrollton avenue, from the River to Metairie Ridge, near the Lower 
City Park, and extending to and crossing Bayou St. John at Marigny avenue, 
thence <l(»wn an<l along Marigny avenue to Elysian Field street, and thence to 
the intersection of Florida Avenue and People's Avenue Canal. 

A line on Tenth and Claiborne streets, commencing at the Upj)er Protection 
Levee and extending throughout the whole length of Claiborne street to Poland 
street. 

A line on Elvsian Fields street, from the River to the Lake. 

A line on Broad street, from Julia street to Marigny avenue. 

A line on Esplanade avenue, from the River to Bayou St. John. 

A line on London avenue, from Marigny avenue to the Lake. 

A line on St. Peter street, from the River toCarrollton avenue, thence along the 
Orleans Tail-race to the Lake. 

A line on Julia street, from the River to Rampart street, and thence along the 
New Orleans Navigation Canal to the Lake. 

A line on Seventeenth street, from Carrollton avenue to Metairie Ridge and 
thence along Metairie Ridge from the Up})er Protection Levee to Esjdanade 
avenue. 

A line on St. Charles avenue, from Carrollton avenue to Julia street. 

A line on St. Claude street, from Elvsian F'ields street to the lower limits of the 
city. 

A line on Felicity Road, from the River to Claiborni^ street, and thence along 
the Mel])omene Canal to tlu? intersection of Washington Shell Road. 

A line on Lowerline street, from the River to Claiborne street. 

A line on Walnut street, from the River to Ouaebita street. 

A line on Claiborne street, from the River to St. Charles avenue. 

A line on Webster street, from the River to St. Charles avenue. 
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A line on Ilenrv ('lav avenue, IVoni St. Chailes avenue to Claiborne street. 

A line on Peters avenue, from the River to Hector street. 

A line on Joseph street, from the River to St. Charles avenue. 

A line on Oetavia street, from St. Charles avenue to Areadia street. 

A line on Valmont strri't. from the River to Hreslau street. 

A line on Upperline street, from tlif River to Breslau street. 

A line on Milan street, from St. Charles avenue to Claihorne street. 

A line on (reneral Tavlor street, from the River to St. Charles avenue. 

A line* on Amelia street, from the River to Claiborne street. 

A line on Delachaise street, i'rom the River to Claihorne street. 

A line on Toledano street, from the River to Clail>orne street. 

A line on Harmony street, from the River to Magnolia street. 

A line on First street, from the River to St. Charles avenue, 

A line on Philij) street, from the River to Claihorne street. 

A line on St. Andrew street, from the River to Claihorne street. 

A line on Lafayette avi'uue. from the River to Josephine street. 

A line on Lafavette street, from the River to Claihorue street. 

A line on Adams street, from the River to St. Claude street. 

A line on Delerv street, from the River to St. Claude street. 

A line on CamjT street, from Felicity Road to Delord street. 

A line on St. Thomas street, from Rohin street to Delord street. 

A line on Robin street, from the River to St. Thomas street. 

A line on Delord street, from St. Thomas street to Claihorne street. 

A line on Locust ?treet, from Lafavette street to Common street. 

A line on Lihertv street, from J\dia street to Tulane avenue. 

A line on Galvez street, from Julia street to St. Peter street. 

A line ah)ng Lond(m Avenue Tail-race, from the Upper Protection Levee to 

the l^ondon Avenue Draining Machine. 
A line on St. Rernard avenue, from Claiborne street to Treasure street. 
A line on Tavlor avenue from Orleans street to Bavou St. John. 
A line on Harrison avenue*, from Orleans street to Bavou St. John. 
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A line was run along (rcntilly Road, as also on the right bank { Algiers side) 
of the river from the nine mile j>oint oj)posite CarroUton to Webster avenue 
below the Southern Pacific Railroad Depot. Also the necessary lines in Algiei*s 
to make a comidete survev of sjime. The notes of all these survevs have 
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been calculated by means of Latitude ano Departure and plotted. All the note 
books of this work are indexed and liled. 

Where necessarv, otf-sei lines from t\u'>r iravt-rse lines were made to enable a 
thoroughly eorreei map of the city to be ]»lotted. 

The entire cilv has IxM^n level(Ml ov<'r. bench marks were established at con- 

ft 

venient points, and a record of the location and elevation of the same registered 
in a book of bench-marks. The whole work refers to Cairo Datum. 

Tht? leveling consisted in the main, of running each leading street and obtain- 
ing the elevation of the curb, gutter, center of street and projK'rty line at inter- 
sections, and in center of block, as also the elevation of tlu' to]>s of all culveils, 
bridge's and steam and street railroad tracks at intersections. 

Lines on all of the existing drainage canals and tail-races were run, and the 
elevations ol>tained of the surface of the ground adjacent to the baiik, the sur- 
face of the water and the bottom of the canals. 
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Profiles of all leading streets have been plotted and the originals carefully 
indexed and filed. 

The following is a list of the profiles made : 
Adams (now Alaho) Street, from the River to Claiborne street, 3d District. 
Adams Street, from the River to Tenth street, 7th District. 
Adele Street, from River to St. Thomas street, 4th District. 
Aline Street, from Tchou])itoulas street to St. Charles avenue, Gth District. 
Amelia Street, from Front street to Clara street, Uth District. 
Anthonia Street, from St. Claude street to Marigny avenue, 8d District. 
Antonine Street, from Tchoupitoulas street to St. ("harles avenue, 6th District. 
Andrv Street, from the River to St. Claude street, 3d District. 
Arts Street, from Crtiuhart street to Claiborne street, 3d District. 
Anbrev Street, from Tonti street to Gentillv Road, 3d District. 
Audubon Street, from Water street to Claiborne street, 6th District. 
Austerlitz Street, from the River to Perrier street, 6th District. 
Arabella Street, from the River to St. Charles avenue, 6th District. 
Anthonia Street, from Marigny avenue to Gentilly Road, 3d District. 
Alexander Street, from the River to Villere street, 3d District. 
Atlantic Avenue, from Patterson street to Lapeyrouse street, 5th District. 
Banks Street, from Prieur street to Murat street, 1st District. 
Barracks Street, from the River to Broad street, 2d District. 
Bartholomew Street, from the River to Claiborne street, 3d District. 
Baudin Street, from Broad street to Murat street, 1st District. 
Bellecastle Street, from the River to Perrier street, 6th District. 
Bellechaise Street, from Tchoupitoulas street to St. Thomas street, 1st District. 
Berlin Street, from the River to Claiborne street, 6th District. 
Bienville Street, from the River to Metairie Ridge 2d District. 
Bordeaux Street, from the River to St. David street. 6th District. 
Broadwav Street, from the River to Tenth street, r)th District. 
Bourbon street, from Canal street to Marigny avenue. 2d and 3d Districts. 
Broad Street, from Julia street to Toulouse street, 1st and 2d Districts. 
Broad Street, from Esplanade avenue to Lapeyrouse street, 3<1 District. 
Burdette Street, from the RivtM'to Tenth street. 7th District. 
Burgundy Street, from Canal street to Poland street. 2d and 3(1 Districts. 
Bourbon Street from Marignv avenue toliiMitillv Road, 3d District. 
Bolivar Street, from l.afavette street to Tulane avenue, 1st Di.^trict. 
Bruxelles Street, from St. Bernard avenue to (fcntillv Road, 3d District. 
Basin Street, from Julia street to Toulouse street, 1st District. 
Benjamin Street, from Audubon Park to Kleonore street, 6th District. 
Bartholomew (now Bermuda) Street, from Levee street to Eliza street. 5th Dists. 
Bringier Street, from Madison street to Chestnut str(H^t,5th District. 
Bounv Street, from Levee street to Market strec^t.oth District. 
Cadiz Street, from the River to Claiborne street, 6th District. 
Caffin's Avenue, from the River to Claiborne street, 3d District. 
Calhoun Street, from Tchoupitoulas street to St. Charles avenue, 6th District. 
Calliope Street, from the River to Claiborne street, 1st District. 
Canal Street, from the River to Metairie Road. 1st and Second Districts. 
Celeste Street, from South Peters street to Felicitv Road. 1st District. 
Chartres Street, from Canal street to Esplanade avenue, 2d District. 
Chippewa Street, from Felicity Road to Loui«i«na avenue, 4th and 6th Districts. 
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Clio Street, from Camp .street to Claiborne street, 1st District. 
Cloiiet Street, from the River to ClnilK)rne street, M District. 
Commercial Place, fnmi Camp atn-et to St. Charles street, 1st District. 
Common Street, from the River to Protection Lev(M^. 1st District. 
Columbus Street, from Ram]>art street to Rroad street, 8d District. 
Conerv Street, from Prvtania street to Carondelet street, 4th District. 
Congress Street, fr<»m the Riv(»r-toClail>orne str<»et, 3(1 District. 
Constantino|)le Street, from Front street to St. Denis street, 6th District. 
Conti Street from the River to Bernadotte street, 'Id District. 
Customhouse Street, from the River to Helena .street, 2d District. 
Cypress Street, from Lilu^rtv Strp»*t to (ialvcz street, 1st District. 

« I • 

Carrollton Avenu(\ from the River to Canal street. 7th District. 

Claiborne Strt-et. from .Julia Street to Elvsian VWUh street, 1st, 2d, and 3d Dists. 

Cam]) Street, i'roin Canal street to Napoleon avenue. 1st, 4th and 6th Districts. 

Castiglione street, from Broad street to (ientilly road. ^)d District. 

Clinton street, from C'ustondiouse street to Bienville street, 2d District. 

Chestnut Street from Felieitv Road to Audubon I^irk, 4th and 6th Districts. 

Constance Street, from Felieitv Road to AudulK)n Park, 4th and 6th Districts. 

Canal (now Whitney) Avenue, from Patterson street to Lapeyrt>use street, 5th Dist. 

Chestnut ( now Belleville) Street, from Patterson stp'et to La] >ey rouse street, 5th Dist. 

Columbus Street. from Madison street to Verret street. -Ith District. 

IVAl)adie Street, from (Jalvez street to (lentillv road. 3d District. 

Daui>hine Street, from Canal street to Delery street, 2d and 3d Districts. 

Delachaise Stre(^t. from the River to Claiborne street, 6th District. 

Delerv Street, from the River to Claiborne street. 3d District. 

Delord street, from Front street to Lee Circle. 1st District. 

Desire Street, from the River to Claiborne street. 3d Histrict. 

Deslonde Street, from Roval street to St. Claude street, 3d District. 

Dortrenois Street, from Julia street to Toulouse street. 1st and 2d Districts. 

Dufossat Street, from the River to Lon*; street. 6th District. 

Dumaine Street, from the River to Bavou St. .lohn. 2d District. 

Drvades Street, from Delord street t() Canal street, 1st District. 

a 

Edmund Street (now Calhoun) from St. Charles A venue to Leonce street, 6th Dist. 

Egania Street, from the River to Claiborne street. 3(1 District. 

Eijrhth Street, from the River to Drvades street. -Itb District. 

Eleonore Street, from th<' River to St. Charles Avenue. 6th District. 

Elmire Street, from the River to Claiborne strec^t. 3d District. 

Elvsian Fields Street, from the River to Marijrnv Avenue. 3d District. 

Enghein Street, from the River to Claiborne >treet. 3d District. 

p]rato Street, from the River to Claiborne street. 1st District. 

Esi>lanade Avenue, from the River to Bayou St. .lohn. 2d and 3d Districts. 

Euter|»e Street, from Coliseum street to Liln.*rty street. 1st District. 

Elmira Street, from Patter>on street to La jieyrousc^ street, oth District. 

Feliciana Street, from St. Claude street to Claiborne street. 3d District. 

Felieitv Roa<l, from Tchoui>itoulas street to Claiborne street. 4th District. 

First Street, from the River to Claiborne street, 4th Di.^trict. 

Flood Street, from the River to Claiborne street, 3(1 District. 

Forslall Stre(*t. from the River to Claiborne street, 3d District. 

Foucher Street, from Tchoujutoulas .street to Green street. 6fh District. 

Fourth Street, from tln^ Rivi^r to Claiborne street. 4th District. 
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France Street, from the River to Claiborne street, 3d District. 

Frenchmen Street, from Esplanade Avenue to Marigny Avenue, 3d District. 

Florida Street, from Gentilly Road to Esplanade Avenue, 3d District. 

Fourth Street (now Oaks) from Jackson street to Lowerline street, 7th District, 

Fortin Street, from Gentilly Road to Mystery street, 3d District. 

Franklin Avenue, from Market street to Lapeyrouse streeti 5th District. 

Gaiennie Street, from Pillie street to Camp street, 1st District. 

Galvez Street, from Julia street to Toulouse street, 1st and 2d Districts. 

Gasquet Street, from Basin street to Bernadotte street, 1st District. 

General Taylor Street, from the River to Claiborne street, 6th District. 

Girod Street, from Levee street to North Liberty street, 1st District. 

Gordon Street, from Chartres street to Villere street, 3d District. 

Gravier Street, from the River to Pierce street, 1st District. 

Galvez Street, from Esplanade Avenue to Lapeyrouse street, 3d District. 

Hagan Avenue, from Julia street to Canal street, 1st District. 

Hancock Street, from the River to Claiborne street, 3d District. 

Harmony Street, from the River to Claiborne street, 4th District. 

Havana Street, from Miro street to Gentilly Road, 3d District. 

Henderson Street, from Water street to Tchoupitoulas street, 1st District. 

Henry Clay Avenue, from the River to Claiborne street, 6th District. 

Hillary street, from the River to Sixth street, 7th District. 

Hospital Street, from the River to Broad street, 2d District. 

Howard Avenue, from Lee Circle to Rampart street, 1st District. 

Howell Street, from the Rivei* to Claiborne street, 3d District. 

Hunter Street, from Peter street to Tchoupitoulas street, 1st District, 

Hurst Street, from Audubon Park to Joseph street, 6th District. 

Independence Street, from Peters street to Claiborne street, 3d District. 

Jackson Avenue, from the River to Claiborne street, 4th District. 

Jackson Street (now General Ogden), from the River to Tenth street, 7th District. 

Jeanne (now Alva) Street, from Peters street to Claiborne street, 3d District. 

Jena Street, from the River to Claiborne street, 6th District. 

Joseph Street, from the River to St. Charles street, 6th District. 

Josephine Street, from the River to Claiborne street, 4th District. 

Jourdan Avenue, from the River to Marais street, 3d District. 

Julia Street, from the River to Galvez street, 1st District. 

Kerlerec Street, from Dauphine street to Dorgenois street, 3d District. 

Kentucky Street, from the River to Villere street, 3d District. 

Lafayette Street, from the River to Galvez street, 1st District. 

Lafayette avenue, from St. Bernard Avenue to Broad street, 3d District. 

Laharpe Street, from London Avenue to Gentilly Road, 3d District. 

Lapeyrouse Street, from Claiborne street to Gentilly Road, 3d District. 

Leonidas Street, from the River to Tenth street, 7th District. 

Leontine Street, from the River to St. Charles street, 6th District. 

Lesseps Street, from the River to Claiborne street, 3d District. 

Lizardi Street, from the River to St. Claude street, 3d District. 

London Avenue from St. Bernard Avenue to Broad street, 3d District. 

Louisa Street, from the River to Claiborne street. 3d District. 

Louisiana Avenue, from the River to Claiborne street, 6th District. 

Lowerline Street, from the River to Tenth street, 7th District. 

J^yons Street, from the River to Pitt street, 6th District. 
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London Avenue, from Marigny Avenue toGentilly Road, 3d District. 

Laurel Street, from Loui^ana Avenue to Audubon Park, 6th District. 

Lawrence Street, from Levee street to Chestnut street, 6th District. 

T^B^>euf Street, from Patterson street to Eveline street, 5th District. 

Madison (now Dante) Street, from the River to Tenth street, 7th District. 

Mandeville Street, from the River toGalvez street, 3d District. 

Market Street, from Water street to Felicity Road, 1st District. 

Maripny Street, from Levee street to Prieur street, 3d District. 

Majant Street, from the River to Claiborne steeet, 3d District. 

Melpomene Street, from St. Thomas street to Claiborne street, Ist District. 

Milan Street, from Front street to Claiborne street, 6th District. 

Miro Street, from Julia street to Toulouse street, Ist and 2d Districts. 

Monroe (now Tupelo) Street, from the River to Claiborne street, 3d District. 

Music Street, from Burgundy to Celestine street, 3d District. 

Montegut Street, from the River to Claiborne street, 3d District. 

Marengo Street, from the River to Claiborne street, 6th District. 

Magazine Street, from Canal street to Audubon Park, 1st, 4th and 6th Districts. 

Maurepas Street, from Gentilly Road to Esplanade Avenue, 3d District. 

Murat Street, from Canal street to Orleans street, 2d District. 

Madison Street (now Brooklyn Avenue), from Bringier street to Copernicus 

street, oth District. 
Market Street (now Opelousas Avenue), from Levee street to Vallette street, 5th 

District. 
Magellan Street, from Madison street to Verret street, 5th District. 
Monroe (now Teche) Street, from Market street to Lawrence street, 5th District. 
Napoleon Avenue, from the River to Claiborne street, 6th District. 
Nashville Avenue, from the River to Claiborne street, 6th District. 
Natchez Street, from Tehoupitoulas street to Camp street, 1st District. 
New Orleans Street, from (Maiborne street to Marigny Avenue, 3d District. 
Ninth Street, from the River to Camp street, 4th District. 
Notre Dame Street, from the River to Magazine street, 1st District. 
Nunn Street, rrom South Peters street to Religious street, 4th District. 
Nelson (now Senintine) Street, from Broad street to (ientilly Road, 3d District. 
New (Jrleans Street, fjom Marigny Avenue to Gentilly Road, 3d District. 
Octavia Street, from the River to St. Charles street, 6th Di.strict. 
Orange Street, from the River to Felicity Road, 1st District. 
Orleans Street, from Royal street to Bayou St. John, 2d District. 
Onzaga Stn^et, from Prieur street to Gentilly Road, od District. 
O'Reillv Stre(it, from Broad street to Gentillv Road, 3d District. 
Olivier Street, from the River to Market street, oth District. 
Palmyra Street, from Claiborne street to Bernadotte street, 1st District. 
Pauline Street, from the River to Claiborne street, 3d District. 
Peace (now Kerlerec) Street, from Cliartres street to Bourbon street, 3d District. 
Penniston Street, from Front street to Claiborne street, 6th District. 
Perdido Street, from St. Charles street to Hagan Avenue, 1st District. 
Perilliat Street, from Liberty street to Magnolia street, 1st District. 
Peters Street, from Flood street to Barracks street, 3d District. 
Peters Avenue, from the River to Bartholomew street, 6th District. 
Philip Street, from the river to Claiborne street, 4th District. 
Pine Street, from Levee street to Zimple street, 6th District. 
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Piety Street, from the River to Claiborne street, 3d District. 

Pleasant Street, from the River to St. Charles street, 4th District. 

Poeyfarre Street, frora.Tchoupitoulas street to Camp street, Ist District. 

Poland Street, from the River to Claiborne street, 3d District. 

Polymnia Street, from Coliseum street to Dryades street, 1st District. 

Port Street, from the River to Claiborne street, 3d District. 

Poydras Street, from the River to Broad street, 1st District. 

Press Street, from the River to Claiborne street, 3d District. 

Prytania Street, from Louisiana Avenue to Calhoun street, 6th District. 

Pitt Street, from Louisiana Avenue to Audubon Park, 6th District. 

Paris Avenue from St. Bernard Avenue to Gentilly Road, 3d District. 

Perrier Street, from Nashville Avenue to Audubon Park, 6th District. 

Pacific Avenue, from Patterson stn^et to Lapeyrouse street, oth District. 

Race Street, from the River to Coliseum street, 1st District. 

Rampart Street, from Calliope street to Poland street, 1st, 2d and 3d Districts. 

Reynes Street, from the River to Villere street, 3d District. 

Richard Street, from the River to Felicity Road, 1st District. 

Robert Street, from the River to Claiborne street, 6th District. 

Rocheblave Street, from Julia street to Toulouse street, 1st and 2d Districts. 

Robm Street, from Levee to Camp street, 1st District. 

Royal Street, from Canal street to Poland street, 2d and 3d Districts. 

St. Andrew Street, from the River to Claiborne street, 4th District. 

St. Ann Street, from the River to Broad street, 2d District. 

St. Anthony Street, from Burgundy street to Marigny Avenue, 3d District. 

St. Bernard Avenue, from St. Claude street to Broad street, 3d District. 

St. Bernard (now Allen) Street, from Claiborne street to Marigny Avenue, 3d Dist.* 

St. Ferdinand Street, from the River to Claiborne street, 3d District. 

St. James Street, from the River to Felicity Road, 1st District. 

St. Joseph Street, from Delta street to Baron ne street, 1st District. 

St. Louis Street, from the River to Metairie Ridge, 2d District. 

St. Peter Street, from the River to Bayou St. John, 2d District. 

St. Philip Street, from the River to Bayou St. John, 2d District. 

St. Mary Street, from the River toCarondelet street, 4th District, 

St. Thomas Street, from Felicity Road to Toledano street, 4th District. 

Sixth Street, from the River to Claiborne street, 4th District. 

Seventh Street, from the River to Locust street, 4th District. 

Second Street, from the River to Claiborne street, 4th District. 

Short Street, from the River to Tenth Street, 7th District. 

Soniat Street, from the River to Story street, 6th District. 

Soraparu Street, from the River to Annunciation street, 4th District. 

Spain Street, from the River to Prieur street, 3d District. • 

State Street, from the River to St. Charles street, OUi District. 

St. Bernard (now Allen) Street, from Marigny Avenue to Gentilly Road, 3d Dist. 

St. Anthony Street, from Marigny Avenue to GLMitilly Road. 3d District. 

St. Charles Avenue, from Julia street to Carrollton Avenue, 1st, 4th, 6th and 7th 

Districts. 
St. Bernard Avenue, from Broad street to Gentilly Road, 3d District. 
State Street, from St. Charles avenue to Victor street, 6th District, 
Seguin Street, from Pattersc ^'»rket street, 5th District. 

Terpsichore street, from iY Ua street, Ist District. 
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Thalia Street, from the River to Claiborne street, 1st District. 

Theresa Street, from Tchoupitoulas street to St. Thomas street, Ist District. 

Third Street, from the River to Claiborne street, 4th District. 

Toledano Street, from the River to Claiborne street, 4th and 6th Districts. 

Tonti Street, from Julia street to Toulouse street, 1st and 2d Districts. 

Toulouse Street, from the River to Metairie Ridge, 2d District. 

Triangle Street, from Front street to Peters street, 1st District. 

Tricou Street, from the River to Claiborne street/Sd District. 

Tchoupitoulas Street, from Canal street to Audubon Park, 1st, 4th and 6th Dists. 

Thayer Street, from Patterson street to Lapeyrouse street, 5th District. 

Union Street, from St. Charles street to Drvades street, 1st District. 

Union (now Touro) Street, from Peace street to Gentilly Road, 3d District. 

Upperline Street, from the River to C.aiborne street, 6th District. 

Upperline Street, from the River to Tenth street, 7th District. 

Ursulines Street, from the River to Rendon street, 2d District. 

Urania Street, from Coliseum street to Felicity Road, 1st District. 

Valence Street, from the River to Claiborne street, 6th District. 

Valmont Street, from the River to Leonie street, 6th District. 

Valette Street, from the River to Lapeyrouse street, 5th District. 

Verret Street, from the River to Lapeyrouse street, 5th District. , 

Walnut Street, from the River to Claiborne street, 6lh District. 

Warsaw Street, from St. Bernard avenue to Gentilly Road, 3d District. 

Wa8hingV>n Avenue, from the River to Claiborne street, 4th District. 

Washington (now St. Roche) Avenue, from Chartres street to Celestine street, 3d 

Disirict. 
Webster Street, from Tchoupitoulas street to St. Charles avenue, 6th District. 

A map on a scale of 600 feet to the inch has been plotted from the actual 
traverse lines as abave enumerated, on which map has also been placed, one foot 
contour lines. There has also been made a map of each of the proposed drainage 
sections, showing the location of the conduits and area of different zones 
tributary to same. 
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rain-fall gauging. 

For the purpose of obtaining accurate information regarding the precipitation, 
•six "Frieze" self-registering rain gauges were purchased and placed at selected points 
throughout the city. These gauges automatically register the precise time and 
rate of precipitation, the amount being registered so as to read to hundredths of 
an inch. The total amounts recorded by the gauge were checked by actual measure- 
ment with a graduated stick. PlateVI shows the records of the rain storms which 
occurred on April 24th, July 4th, July 14th and August 13th, 1894. The locations 
selected for the gaugea were such as to furnish the rate and intensity of precipitation 
in the different parts of the area now subject to drainage. One gauge was placed in 
Audubon Park near the river, one at the Dublin Avenue Draining Machine, one at 
the London Avenue Draining Machine, one at the corner of France and Levee 
streets, one at the City Hall, and one was located at West End, but was afterwards 
removed and placed at the corner of Magazine and Berlin Streets. These gauges 
were all installed, tested and in thorough operation by April J st, 1894. 

The necessity of having several gauges for the purpose of obtaining the average 
precipitation on a large area, is of paramount importance, as storms even of a 
general character, vary largely in precipitation, even within a small area and in 
New Orleans a large proportion of the storms are limited in area and do not 
simultaneously extend over the whole city. The records of precipitation at dif- 
ferent points in any territory enable the direction and intensity of the storm to 
be observed and also indicate the sections which were visited by the greatest 
intensity during any one storm. 

The records of rain-falls by these instruments have been carefully preserved and 
the volume of precipitation on the difiTerent areas calculated and tabulated. 

Plate VII represents graphically the fall in inches and the duration of several 
storms of intense precipitation which have occurred in the City of New Orleans 
between April 1st and December 31st, 1894. the date of the several storms being 
marked on the plate. 

Table I is a list of the storms which have occurred in the Citv of New Orleans 
between April 1st and December 31st, 1894, where the total precipitation did not ex- 
ceed half an inch. This table also shows the maximum precipitation in five 
minutes, the maximum rate of precipitation per hour, the total precipitation in 
inches, the duration ofstonn.and the date. 

Referring to this table it will be noted that the rate of precipitation is in many 
instances very great in <ompiirison to the volume, as in the storm of April 25th 
when, with a total precipitation of 0.33 of an inch, the rate was 2.4 inches per 
hour ; and five of these storms having a total precipitation of less than 0.5 of an 
inch had a rate of 1.8 inches j.er hour and upwards. 

Table II is a list of the storms which have occurred in the City of New 
Orleans between April 1st and December 3lst, 1894, having total precipitations 
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exceeding 0.5 of an inch and shows the date of maximum intensity in five 
minutes, maximum' rate 'per hour, maximum precipitation per hour, total preci- 
pitation and duration of storms. Of the twenty-four storms referred to in this 
table, eleven had a rate of precipitation exceeding three inches per hour. The 
storm of August 13th had a rate of precipation of 6 inches per hour, and that of 
April 24th a rate of 5.4 inches per hour. These tables were compiled from 
gaugings made at the City Hall Station. 

The greatest rate of precipitation on July 4th, as registered at the Park Station, 
was 7.2 inches per hour. It will also be noted that the greatest precipitation ii^ 
one hour occurred on August 13th, when it was 2.75 inches, but the greatest 
intensity of this storm was at the rate of 6 inches per hour. On April 24th, with 
a maximum rate of 5.4 inches, the total precipitation in one hour was 1.9 inches, 
and on July 14th the maximum rate was 4.8 inches, and the total precipitation 
in one hour was 1.82 inches. 

Table III is a list of storms of great intensity which have-occurred in the States 
of Louisiana and Mississippi between the years 1872 and 1894. 

Table IV is a H.^^t of storms which have occurred in the City of New Orleans 
from 1871 to 1894, in which the total precipitation exceeded 2 5 inches in twenty- 
four hours, as gauged by the New Orleans Station of the U. S. Signal Service 
and Department of Agriculture, Weather Bureau. 

Table V is a list of storms which have occurred in the Citv of New 
Orleans from 1871 to 1894 in which the rate of precipitation exceeded one inch 
per hour, as gauged by the New Orleans Station of the U. S. Signal Service and 
Department of Agriculture, Weather Bureau. 



DRAINAGE OF THE CITY OF NEW ORLEANS. 63 



APPENDIX V. 
RUN-OFF GAUGING. 

In order to obtain the volumes of water discharged at the different draining 
draining machines, flumes were established in the out-fall canals of the present 
drainage stations, tor the purpose of obtaining uniform sections through which 
all the water lifted by each machine would pass. The dimensions of these 
flumes were such as to suit the existing conditions at the different stations: 

At the Melpomene machine, the flumes had a width of 16 feet. 
At the Bienville '' " '* ^' '' 23 feet. 

At the Dublin '^ '' " '' '' 24 feet. 

At the London '^ " " '' • 24 feet. 

Across the top of each flume a suitable wharf was placed for the operator, pro- 
vided with a strong substantial rail, which rail was 'graduated to facilitate the 
use of the meter. The gauging was performed with a ** Price " current meter, and 
the operation was as follows : 

The elevation of the water in the drainage and out-fall canals was observed 
and noted every 30 minutes, the diflerence in elevation being the height to 
which thd water was lifted. Each time the gauging was made, a cross-section of 
the bottom of the channel was carefully taken and plotted. The meter was 
then placed in position six inches below the surface of the water and moved 
across the canal at a uniform rate. After which, the meter was lowered six 
inches more or one foot below the surface and njoved in the same ujanner, and so on, 
the number of times necessarv for the meter to be moved across the channel 
every 6 inches of its depths, and the calculation of velocity and discharge made in 
the usual manner, frcyii the number of revolutions rec(»rded by the register. 

There was, also, located on each shaft, at each of the draining machines, a 
counter, which was constantly observed and recorded. The coal consumed was 
carefully weighed and a daily report made. The gauging of the discharge fiom 
the machines has been carried on very carefully from April 1st to December 1st, 
1894, and all the varying conditions carefully noted, recorded and tabulated; and 
from the information thus obtained, a curve has been plotted from which can be 
obtained the discharge of the wheels, knowing the number of revolutions of the 
wheel and the elevation of the water in the inside and outside canals. These 
gaugings of the discharge of the machines were extremely arduous, as it was 
necessary for the work to be carried on continu()Usly during and after rains, in 
order to obtain positive information of the amount of rainwater discharged, thus 
rendering it necessary for the men to n^nain at work day and night, oftentimes 
incessantly for periods of 3(5 hours. 

The records of the gaugings of precipitation and discharge have been accuratelv 
compiled and tabulated, and graphical charts showing the amount of precipita- 
tion, in millions of cubic feet, falling on the area drained by each of the machines, 
have been prepared. These charts also show graphically the amount of water, in 
millions of cubic feet, discharged by each machine, the lift in feet and the coal 
consumed in tons. 
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Plate V is a chart showing graphically, from April 1st to December 31st, 1894, the 
volume of precipitation falling on the entire area of the city now subject to 
drainage, the volume discharged by all the draining machines, the duration of 
storms in hours, the lift in feet, the coal consumed in tons, and the total rainfalls 
in inches, as registered at the City Hall Station. 

Table VI is a record of the gaugings from April 1st, to December 31st, 1894, 
of the total volume of precipitation and the total volume of discharge by the 
different draining machines for the entire area of the city now subject to drainage. 

Table VIl is a record of the gaugings from April 1st to December 31st, 1894, 
of the total volume of precipitation and discharge from the area now drained by 
the Bienville Draining Machine, which area is designated as the " First Drainage 
District ''on Plate III. 

It will beobservcd from this table that thepiopoition ofstoim waterpumped in 
the aggregate after deducting the daily or normal flow varies greatly with the 
character of soil, as to its degree of saturation and imperviousness, and with the 
intensity of rainfall, as shown by the following table: 



1894. 
MuQth. 


Vol II mo of 

ricci|>it.it*0Q 

Cubic Feet. 


Volume of 

llhchargo 

Cub.c Feet. 


Volume of Normal 

or Daily Klow u» 

per tnl>le 8. 

Cubic Feet. 


Volume of 
Precii'iiHiion 

DiscliHigiHl 
Cubic Fiet 


Per cent of. 

Precipltatioo 

Uiacliiii^ged. 


April 


36,891,085 

16,069,284 

32,926,278 

51/279,921 

64,828.533 

10,870,394 

2,7o6,98;3 

8,822,352 

9,863,6.')3 


51,765,512 
39,786,732 
48,174,960 
76;547,856 
82/202,112 
34,643,32.5 
37,133,615 
36,199.496 
39.033.593 


32,507,520 
33.591,104 
32,507,520 
33,591,104 
33,591,104 
32,507,520 
33.591.104 
32.507,520 
33,591,104 


19,257,992 
6,195,628 
15.667,440 
42;956,752 
48,611,008 
2,l35,8a5 


52 


May 

June 


39 

47 


July 


83 


" ^** J " 

Auffust 


76 


September 


20 


October 




November 


3.691,976 
5;442,489 


42 


December 


55 









The largest proportion of the precipitation ultimately discharged by the drain- 
ing machines was during the months of July and August, when heavy rainfalls 
occurred nearly cvervdav. 

During the month of October, after deducting the normal flow, the discharge 
exceeded the total volume of precipitation due to the fact that this month was 
very dry and a famine of cistern water prevailed. To alleviate the situation in 
the district drained bv the Bienville Machine an extensive use was made of the 
water from the water works to supply, through gutters, the sections not havingmains 
and a most liberal use of hydrants where mains existed, so that the normal flow 
was very largely increased. For the months of November and December it was from 
similar causes, also increased, so that the results for October, November and 
December cannot be considered as furnishing proper proportions as only com- 
l)aratively jlight rains occurred during these months, a consideration of the 
results can be i)ro])erly omitted. 

The results from the other six months can be assumed as giving a reasonable 

proportion, under varying conditions, of the precipitation ultimately discharged 

bv the present svstem. It will be noted that 

20 per cent, of 11 millions of precipitation was discharged in September. 

" Ma.y, 
'' June, 
" April, 
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The soil during these four months was moderately sjiturated. 

75 per cent, of (U millions of precipitation was discharged in August. 
83 " '' 51 '' - '' '' '' " July. 

The soil during these two months was excessively saturated. During the 
two months of July and August it rained almost daily, hut in July the daily rate 
of precipitation was more uniform than in August. 

Table VIII is a record of the gaugings of the volume discharged by the 
several draining machines from the entire area of the city now subject to drainage, 
during a period of forty consecutive days, when no precipitation occurred. This 
Table also gives the volume of the average present normal discharge. 

The area drained, by the Dublin and Melpomene Stations (which stations act 
in conjunction in draining the area) has an aggregate of 7,709 acres. The present 
daily flow from this an*a, as determined by the foregoing table, equals 3.56 cubic 
feet per acre per hour. 

The area drained by the Hienville draining machine (which is independent) 
has an aggregate of 2,170 acics. The daily flow, as ascertained from Table 
VIII would therefore amount to 20.8 cubic feet per acre per houf. 

The area drained by tlie London Avenue Station has an aggregate of 3,478 
acres. The daily flow from this area, as determined from Table VIII equals 
5.8 cubic feet per acre per hour. 

The ultimate daily flow to be discharged by the proposed system, will not be at 
a rate per acre, in excess of tlie daily flow now reaching the drainage stations. 
The sewerage system will be completed at an early date, and will receive a consid- 
erable portion of the water wliich now constitutes the daily flow, and an efficient 
system of drainage will deliver tlie run-off into the outfall canals quickly, not 
allowing the water to remain on the soil, as it now (1(K's. This will very mate- 
rially reduce the amount of percolation and the seepage forming a large part of 
the present^normal or dry-weather flow. 

The conclusion reached concerning the volunie of daily flow to be handled is, 
that from the comnnM-cial j)art of the city, it will not exceed twenty (20) cubic 
feet per acre per hour, and, from the suburban and vacant portions of the city, 
five (5) cubic feet per acre per hour. On this basis, the system is arranged for the 
removal of the daily flow, which aggregates, at the different Pumping Stations, 
the following (piantities: 

Pumping Sation No. 1 receives the drainage from 8,887 acres, aggregating 44,435 
cubic feet to ])e delivered per hour. 

Pumping Station No. 2 drains 5,384 acres (of which 12(X) acres are allowed for 
at the rate of 20 cubic feet per acre per hour, aggregating 24,000 cubic feet, and 
4184 acres at 5 cuViic feet ])er acre per hour, aggregating 20,920 cubic feet ])er 
hour), making the total flow which will be required to be delivered from the 
section 44.920 cubic feet per hour. 

The area drained at Pumi)ing Station No. 3 contains 4,682 acres, and will 
furnish a normal flow of 23,410 cubic feet per hour. 

Pumping Station No. 4 drains 2,153 acres, which will produce a normal flow of 
10,765 cubic feet per hour. 

Pumping Station No. 5 drains 2,878 acres, which will produce 14,390 cubic feet 
of normal flow per hour. 

Algiers^ Station drains 948 acres, which will pix)duce a normal flow of 4,740 
pubic feet per hour. 



DRAINAGE OF THE CITY OF NEW ORLEANS. 



APPF.XniX VI. 



TA Bl. ES. 



TABLK I. Storms occurring ill New Orleans between April Ist and DecemborSlst, 
1894, having a total Precipitation of l£B9 tbak 0.50 inches; showing dat«, mazfrnmn 
intensity in Ave minuteu, inujiijiiurii laU- Ij'-r hour aiid duration of storm, ■■ 
automatically registered at City Hall Station. 
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TABLE II. — Storms occurring in New Orleans "between April Ist, and December 
3l8t, 1894, having a total Precipitation exceeding 0.50 inches showing date, maximum 
intensity in five minutes, maxium rate per hour, duration of storm and maximum 
precipitation in inches in one hour, as automatically registered at City Hall Station. 









1 Mmx. l*re. 
;per 5 minute 
j io iiiclin. 


Rate if Tre. 

p«T hour 

Id incliMi. 


Total Pre. 
in inches. 


Dur 
Hr. 










DATK 




aOon 
Miu. 


Max. Pre. in 

incne* for 
, one Ikonr. 


REMARKS 




April 


4... 


0.20 


:m2 


0.59 


1 


:i5 


0.60 


Steady rain. 




• • 


9... 


0.:i(» 


:UM) 


0.85 


•> 


10 


0.00 


• « » • 




»• 


24... 


0.45 


5.40 


2.40 


•> 


00 


1.90 


Intermit, showers. 




»• 


2tt... 






0.07 


3 


10 


• ■ > • 


Register failed. 




May 


14... 


6.i.-» 


1.80 


0.00 


o 


00 


0.37 


Intermit't rain. 




June 


6... 


O.HO 


3.00 


80 





50 


0.45 


showers. 






9... 


0.2.'> 


3.00 


1.12 


1 


00 


0.70 


• • •» 




^ #• 


11... 


0.2.* 


2.70 


1.01 




50 


0.00 


Steady rain 




• t 


17... 


o.2r> 


a. 00 


0.70 





15 


0.70 


Ht avy showrr. 




f« 


IH,.. 


O.!.') 


1.80 


0.00 





40 


0.00 


Steady 




July 


o 


0.80 


3.00 


0..5.5 





25 


0.55 


Heavy 




» « 


3. 4,.. 


o.a.-» 


4.20 


i..-»o 


3 


00 


1.10 


SfVfral he;ivv show»'rs. 






14,.. 


0.4<» 


4.80 


1.82 





.>.> 


1.82 


Heavy 'shower.- 




• • 


Hi,.. 


O.llO 


3.00 


1.70 





•>•> 


1.70 


Steiiuy r.nn. 




• 9 


18.. 


0.20 


2.40 


O.Sl 





25 


0.81 


Heavy shower. 




• • 


20. . . 


0.1. -> 


1.80 


1.10 


3 


20 


0.48 


Iniermifi mln. 




• ■ 


27. . 


0.1. "> 


1.80 


1.34 


3 


15 


0..50 


• • • « 




Aujr. 


. l.J. 


0..-|(» 


0.(«l 


2.J»0 





.30 


2.75 


N ery hi'avy shower. 






10 .. 


0.40 


4.80 


0.70 





25 


0.70 


« • • • * 






IK... 


o.2:> 


3.00 


1.01 


1 


00 


1.0 J 


• • • • ■ • 




Oct. 


28. . . 


0. 1.'. 


1.80 


0.88 


1 


25 


0.35 


Iniermifi showor>. 




Nov. 




0.10 


1.20 


0.08 


.3 


00 


0.33 


steady rain. 




Dec. 


20. . . 


0.1 r> 


1.81) 


0.80 


3 (HI 


0.70 


Intermit't shower.*. 




t » 


:m), . . 




• 


0.57 


4 


0<» 


. 


Rfpisier failed. 
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TABLE 111,— Showing date, duration, amount in inches and maximum intensity 
per hour of excessive precipitation in Louisiana and Mississippi, from 1872 to May, 1894, 
gauged by the United States Department of Agriculture —Weather Bureau. 



Place. 



St A TE. 



Date. 



. Amount 
' In inches. 



New Orlelkns 

Monroe . .^ 

Vicksburg 

I^gtown 

liouisvillo 

Marksville 

Emilie 

Houma 

Batesville i 

Houma 

Lo^iown I 

Kmille I 

Iluum I 

Louisville 

Lulin^ 

Meridian 

Amite City 

Homer 

Monroe 

Melville 

Greenville 

Duck Hill 

Fayette 

Waynesboro 

Houma 

Waynesboro 

New Orleans 

Marksville 

Sugar Kxperimental Station 

Koselmd 

Coushatta 

Fearlington 

Fayette [ 

Sugar Kxperimental Station 

New Orleans ! 

lackson Harracks 

\Vallace 

Water \'alley 

New Orleans 

Liberty Hill 

Cameron 

Meridian 

.Sugar Kxperimental Station 

New Orleans 

Winntleld 

Lake Charles 

New Orleans 

Farmerviile 

1 iattiesburg 

Luilng 

Clinton 

Houma 

Plaquemine 

Liberty Hill 

Fayette 

Meridian 

Lafayette 

New Orleans 

Baton Kouge 

•Shreveport 

Meridian 

Water Valley 

Kienzi 

Homer 

Meridian 

Alexandria 

Wallace 

Covington 

Kdwards 

Shreveport 

Now Orleans 

New Orleans 

Houma 

N'icksburg 

Logtown 

Marksville 

•New Orlifans 



Louisiana luly ti, 

'• ; Sep. 'Z'2. 

Mississippi....; Nov. ir>. 

Nov. 11. 

... Feb. 'H\, 

I^uisiana Aug. v.*?, 

."^ep. .'t. 

I Sep. 'i7i. 

Mississippi....; June '14, 

lA)uisiana i July 7, 

Mis.sitfSippi... . Aug. 1>, 

Louisiana Aug. 7, 

\pr. "i."), 

Mlarf-is-sippi — June 17. 

Louisi tna July '11, 

Mississippi — July K, 

Louisiana luly '.\. 

iX'c. r>, 

I lune 17. 

'.\pr. 14. 

.Missi.ssippi....' .May «5, 

.. ..! May 14, 

\Lg. 'Z. 

\Lg. -JJ). 

Louisiana July 'i. 

Missi>sippi... . July :.'7. 

Louisiana ^ep. *,'.">. 

Aug. i». 

\pr. -^4 

July :U). 

June 4. 

.Missi.ssippi — i "Aug. ir>. 

...., luly li>, 

Louisiana ! "Dec. I'l. 

; June 'I'Z, 

julv 15. 

Aug. 'i:\. 

•Mississippi... May '^7. 

Louisiana luly .*t. 

July H, 

Sep. '17}. 

Mississippi... S(.'p. .'>. 

Louisiana Sep. 14. 

\pr. •.>4. 

' July H. 

"Sep. Hi. 

luly LI. 

"Mar. -.»:$. 

.Mississippi.. .. July '1, 

Louisiana "Sep. 'lO'l 

\uir. :t. 

June 11>. 

luly 7. 

June 18. 

Mississippi \ug. :U. 

— June S. 

Louisiana. June 14. 

"Apr. 17, 

luly 11. 

Sep. '14. 

Missis.sippi., . • .Mar. S. 

... Mav 14. 

...I July :{. 

Ix)uisiana "Dee. (5. 

Mi.ssissippi.. .i June IK 

Louisiana Aug. l.'J. 

' luly IH. 

Nov. IK, 

Mi>siShippi — : .\ug. (J. 

Louisiana I Dec. 1 1. 

I lune a. 

! Oct. 'I'l. 

May .'», 

Missi.'^sippi.. . lune 1*^ 

.... Nov. '1. 

Louisiana ; Oct. •-'(). 

I •• July T. 



1889 

181)0 

1879 

1892 

1890 

189-J 

1891 

1889 

189-2 

1889 

1889 

189tt 

1894 

1889 

1889 

1891 

1 890 

1890 

189:J 

1894 

1893 

189: J 

189;t 

189 'J 

1889 

1891 

1889 

189:i 

1894 

189:{ 

189:i 

188J> 

1870 

189: J 

1890 

1890 

189:j 

189: J 
1881 
189-2 
1 89:{ 
1889 
1891 
1894 
1889 
1891 
1889 
189:t 
189:t 

1, -91 

I89:t 

1890 

189(» 

1 890 

1877 

1891 

189-.» 

1890 

1 89 •> 

187-» 

1891 

189:{ 

1891 

189-J 

1891 

I89:t 

189:{ 

189:$ 

IKJK'i 

1884 

1888 

1888 

1890 

1891 

189-2 

189'.' 

1890 



1.40 
4.1-3 
1.8'> 
•MO 
1 .9:j 
1.-35 
1 -24 
:J.00 
1.7-2 
-,>.Oti 
l.o:» 
l.o-J 
i.:j."> 
i.r.9 

L.Vt 

i..v> 

1.01 

:t.oo 

1.48 
1.50 
•2.17 
1.-20 
1.43 
1.40 
:L49 
1-^0 
l.:i9 
1.1.') 
-2.05 
-2.04 
•2.80 
•J. 5 5 
•2.10 
1 . -20 
1.-25 
1 . -25 
1.-25 

:{.o:j 

•2.48 
•2 . -2:$ 
1-21 
1 (H) 
1-20 
•2.18 
1.98 
•2 :») 
1 . 15 
1.1:j 
l.L't 
9.:i-2 
:i.:J4 

1.04 
•2. -20 
1 .•28 
•2 . 00 
78 
07 
70 
00 
•2 05 
•2.10 
1.40 
1.04 
10-2 
1 . 5-2 
1 . :{5 
•2.01 
1 :J4 
4.00 
•2 . 00 
•2.00 
•2.<K) 
•2.00 
•2.00 
•2.00 
1 . 50 
1 00 



Duration. 
H. M. 



15 
45 
20 
30 
30 
'20 

20 

1 00 
30 
47 
30 
30 
25 
30 
30 
30 

20 

1 00 
30 
31 
45 
25 
30 

30 

1 15 
40 
:*() 
25 
45 

45 

1 05 
1 00 
50 
30 
:w 
:J0 

30 

1 13 
1 00 
55 

iw 

40 

:iO 

55 

50 

1 00 

:u) 
:»o 

30 



4 

1 



10 
30 



28 

1 00 

:{5 

55 
50 

:u) 

48 
O 45 

58 

1 00 
40 

:{0 
:to 

45 

40 

1 00 
40 

00 
00 



{ 



1 00 



00 
00 
00 
00 
45 

:to 



1 
1 
1 
1 



Rate in in. 
Per Hour. 



5.«0 
5.49 
5.46 
4.20 
3.8H 
3.75 
3.72 
3.00 
3.44 
3.39 
3.30 
3 . 24 
3.24 
3.18 
3.06 
3.04 
3.03 
3.00 
2.90 
2.90 
2.89 
2.88 
2.86 
2.80 
2.79 
2.79 
2.78 
2.7« 
2.73 

2.58 

•m . *f •) 
.» 50 

2.50 
2.50 
2.50 
2.49 
2.48 
2.43 

2.40 
2.40 
2.38 
2.38 
2.30 
2.30 
2.26 
2.20 
2.24 
2.23 
2.23 
2.20 
2.19 
2.19 
2.14 
2.14 
2.13 
2.13 

O -lO 

2.10 
2.10 
2.08 
2.04 
2.03 
2.02 
2.01 
2.01 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 



Hy reference to Table II. showing storms occurring in New Orleans between .Vpril 1st and December 
31sl. 1894. of precipitation in excess of 0.5 inches, it will b.* noted that the storm of August 13th was at 
the rate of inches per hour, or a storm vt greater intensity than any enumerated in the above table. 

The storm occurring in .Ne^ Orleains on .\pril "34 ih. had an intensity of 5.4 inches per hour. 

The storm that vi.sited New Orlean** on luly 4th. 1894 1 as registered by the .Xutomatic Rain Oauge at 
the .\udubon I'jirk. or what is termi-d the •I'ark Station'! registered a precipitation of l.'l inches per hour. 
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TABLE lY. — Showing date and total precipitation of storms which have 
occurred in New Orleans, from 1871 to April, 1894, where the total precipitation 
was in excess of 2.5 inches in 24 hours, ganged hy the New Orleans Station of the 
United States Department of Agriculture— Weather Bureau. 



I Debt's. 
1871— October -2, .3. .". -i.O.") 

:io a.04 

November 12, 13 -J.HO 

1872— March 24. 2r> 4..'>0 

November 7, 8 4.48 

December 18 •».r»4 

187:J— May 5, « :{.J»8 

•• 20 :{.•>» 

August 20. 21 4. OK 

November 4. .'> 2.(n 

1874— Aoril l« :j.84 



July.'J. 4 7..- 



•> 



187.'>— February W ;j.71 

March 11, 12 2.7."! 

28, ao :i.81 

April 20, 21 2.»0 

August 11, 12 2.77 

September 25 r).2K 

December 4 :j.82 

1876— March 10 rj.OK 



27 



jj ■?•» 



I . 



April 7 .'>..'>! 

May 7, 8 4.00 

Novem))er 2 2.(>1 

December :n 2.5J) 

1877— March 1. .'>.02 

September 17, 18 7.22 

October 24, 2r> 2.:»4 

20. :iO .•J..->2 

1878— March 2.7:J 

May 10 :j.r>4 

July 21 2.74 

1879-AprU 10 2.82 

Auga8t 13, 14 2.00 

1880— Mjirch 8, A.'Ml 

1881— January 3 2.82 

July 3 3.2r> 

November 2.00 

December 13, 14 2.32 



Itiche*. 

1882- None 

1883 -January 18. 10 3.71 

March 24 2.00 

April 7. 8 0.22 

Juno 8.0 2.08 

1884- April 4.5 '2AH\ 

1 885 -January 4. 5 2.02 

September 20 2.78 

25, 20 3.23 

December 12 13 3.40 

1880 January 14. 15 4.47 

April 27, 28 2.07 

1887 June 20 5.47 

.Si'ptember 20, 27 2.88 

October 18. 10 3.10 

1 888 February 20, 21 2.72 

23. 24 4.21 

JuneO 2.80 

'• 'Ui 4.44 

Auu'U8ll4, 1^ 3.70 

10. 20 8.00 

24.25 2.80 

October 22. 23 4.13 

1880- June 20 2.80 

•• 30 2.70 

1800 June 22, 23 3.08 

October 15. 10 2.03 

1801 February 14, 15 2.00 

Uecembt'r 14,15 2.02 

1 802 January 10. 1 1 2.85 

April 21. 22 7.40 

August 15. 10 3.85 

1803 F'ebruary 11, 12 2.72 

April 10, « 8 hours 40 min.) 2.88 

June 5, tJ 3.02 

October 1,2 2.75 

November 20. 27 (0 hours 30 min. ) . . . . 3.35 

1 804 -February 20. 21. (24 hours) 3.50 
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TABLE v.— Showing date and total precipitation of storms, which hsve ooonrred 
in New Orleans from 1871 to April, 1894, when the rate of precipitation exceeded 1 inch 
per hoar, gauged by the New Orleans Station of the United States Department of 
Agriculture — Weather Bureau. 



IncIiM. 
1871— June 30 1.10 

July 31 1.16 

1872— None 

1873— May 20 1.47 

1874— None 

1875— •• 

1876— •• 

1877— '• 

1878— '• 

1879— April 16 1.00 

August 13 < 1.00 

1880— August 3 1.17 

1881 —June 6 1.30 

July 3 2.48 

1882— July 16 1.30 

1883— None 

1884— July 4 1.00 

October 21 1.00 

1885- None 

1886— '• 

1887- •• 

1 888- February 23 1.27 

May 24 1.25 

June 6 2.00 

August 20, (estimated) 3.00 



1 nc*h««. 

1888— Angust 24 2.56 

October 22 2.00 

1880— June— ,— 1.1ft 

'• 30 1.50 

July 6. (15 min.) 1.40 

•' 8 1.95 

•• 1.04 

•' 3 2 1.20 

• 13. (30mln.) 1.15 

September 25. (30 mln. ) I.:i9 

1890-Aprill7, (45 min.) 1.70 

June 22, (30 min. ) 1.25 

July 7, (30 mln.) 1.00 

September 10 1.05 

October 15 1.50 

December 25 1.25 

1891 - None 

1802— April 21, (2 hours) 2.90 

•• 22 1.06 

May 1.13 

July? 1.26 

August 16 1.07 

1893— April 19 1.40 

November 26, (2 hours) 2.00 

December 12, (45 min.) 1.00 
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TABLE Vi.— Record of gaug^gs from April let to December Slst, 1894, of total 
volume of precipitation and total volume of discharge from the entire area of the city 
now subject to drainage, the area aggregating 13,367 acres. 



APUIL 



Volnme of 

Prrciitiiation 

Cubic Feet. 



▼olome of 

Di!>clMrfe 

Cubic Feet. 



JUNE 



! Volume of 
' PreciiiitMiioD. 
I Cubic Feet. 



Volnme of 

Dlat'luu-ge. 

Cubic Feet. 



1, 
o _ 

4.. 
5.. 
0.. 

7.. 
H. 



:j:j.i;ji ."i»7 ' 



9. ! 40.581,770 

10 

11 

12 

13 

" ! 

l.> 

17 ' 

18, 

10, 

20 ; . 

'ii I 

'i2 ! ; 

23 1 

•i4,..'^ ' 10»,r>7*,»,0til I 

*'*} I 



4..')ri0.173 
2.708,731) 
3.581.2H4 
11 413.9r>4 
4.02'; .020 
0,048,954 

4.510.012 
17,085.777 

3 272.080 
."> 117,755 
1.107.051 
5.9SH).244 

2 220 474 

4 810.311 
2.215.178 
3.984.501 
1.247,879 
4.217,058 

2,520.903 
51,805.021 



I ' 



27.. 
28.. 
29.. 
:M).. 



1.. 
•t 

3.. 
4,. 

•>f 

«.. 

4 .. 

8,. 

9.. 
10. 
11.. 
12.. 
18.. 
14.. 
15. 
10,. 
17.. 
18.. 

IB.. 
20.- 

21,. 

24.. 
25.. 



26,. 
27. 
2S,. 
29.. 
30.. 
31,. 



1.3,049,487 



8.491.8.52 
4.244.115 
0.592.790 
7.113,100 
7.254,587 



ll 
|i 

i : 
.-1 ■' ! 



Total, 20!».727.780 I 170,811.270 



MAY 



j Volume of 
I PrecipitMtioti. 
I Cubic Feet. 



Volume of 

DiflchurKe. 

Cubic Feet. 



5.310.897 



« I 



10.508,708 
10.874.404 
.30.«J78.827 

21.441,720 
0..543.438 



23.518..>52 



5.812,851 
2,7.32.271 
4.001,094 
2,211,755 
3.440.255 

2.818..392 
4.200.130 
1.473,820 
2.189.2.50 
1,4.30,479 
5.103.372 

19.394.717 
3.393,720 
3.474.394 
9,942,552 
4, .305.000 
4,407.311 

2.113,090 
2.474.031 
3.51 2. .325 
5.002.028 
3.249,710 
4,027.785 



Total. 



114,942,000 



1.7 98.572 
4.-344,9.33 
1.471.120 
2.803.7.38 



111.924,313 



1. 
>> 

3, 
4. 
5. 



I 



20,797.821 



1.3.104.231 
40.013.419 





t 

8 

9 1 

10 ' 

11 .'i9,845.190 

12 ' 

1.3 

I-*...: 

1.5, 

10 1 

17 18,021.788 

18 8.419.929 

19 1 19.4.30.109 



I 



20. 

21. 

22 

2.3." 

24, 

25, 

20. 

27. 

•28. 

29. 

.30. 



1, 
.■> 

3, 

4. 

5. 

0, 

7. 

8. 

9. 
10, 
11, 
12, 
1.3, 
14, 
15. 
10. 
17. 
18. 
10, 
20. 
21. 

23. 
24. 
25. 
20. 
27. 
28. 
29. 
30. 
31, 



5,58.5.220 

2.798.307 
757. .508 



1.407.511 
4.072,014 

1.001.120 
2.384.704 
5.035.470 
4.112.503 
3.235..581 
0.452.9.30 
10.."»2l 1.59 
.30.433.tilH) 
5.. 35 1,025 
4.2.58.578 
3.998.978 
.3. .340.488 
5.089.713 
1.44.3, .572 
.5.901. .507 
8,437,.397 
12.241.423 
4,845.804 
3,779.908 
.5.820,202 

.3.053.7.30 
I\ .57 8, 887 
1.708.817 
2.198.00i) 
1.019.0.30 
4.8»3.412 



Total, 



I 



207.tl52, 192 1 57.40: 1..55 1 



JULY 



Volume of 

Pr«»cipitatioii, 

Cubic Feet. 



Volnme of 

Dinrharf^, 

Cubic feet. 



15.220.325 
.34.01 8.(J37 
04.104.905 
3..540.411 
."\ 704.290 
17.870,345 
10.044 938 
11.529.781$ 



2.471.775 

5.845,043 
.50.323.2 <5 

1.249..V>4 
37, ,380.0 14 

2.018,173 
40,214.473 

0,984 410 
.53.901.724 
17. 581. .541 



4.078.089 

40.851.184 

9,43:j,.">34 



484,858 



2.095.032 

8.129.082 

2.3..3JMJ.3.54 

10.7.35.572 

9.091.7.32 

9,0.34.042 

4.27.5,110 

<;.5.30..387 

5,901.890 

1.3!»5.122 

5.9.50.377 

1 941.948 

25.498..590 

10.508.030 

32.143,7t»7 

9.243.320 

27.971.791 

10,422.004 

5.480.222 

.33.187,102 

11 43.992 

9.T.30.J)40 

5.749,.324 

1 577..VJ2 

4.344.724 

10.3.34.289 

10.210.519 

0.450.700 

5.085.109 

3.795.J»55 



Total, I 443,2.")8.504 



325.7.39.8.30 
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TABLE VI.— (Continued).— Record of gaugings from April Ist to December Slst, 
1894, of total volume of precipitation and total volume of discharge from the entire 
area of the city now subject to drainage, the area aggregating 13,357 acres. 











' 








1 
AUGUST 


Volurre of 
Precipitation. ] 
Cubic Feet. 


Volume of 

Discharge. 

Cubic Feet. 


1 

OCTOBER 

• 


1 

Volume o( 

Precipitation. 

Cubic Fe«t. 


Volume of 
Discharge. 
Cubic Feet, 


1 .. 




!>,04 8.737 
11.48.3,305 

7i7.-nr, 

0.0-.i0.74-2 

8..1I 3.430 

10.:>7(i.030 

14*i.01.'>.400 

01.">.0H7 

•23.401. r>03 

14.701.030 

9,314.470 

43..">."»3.140 

37.170.440 
4.00(J.J>4r> 

-n ..'>•>•^033 

7..">!i3.t>ll 

•>0.780.-i*27 

1.434.431 

3.08-2.100 

■ 


3.000.008 
'2.817.843 
4.470.437 
5.-207.180 

•2.010,000 
4.40.K300 
1.04 -2 8.50 
4.845.800 


1 

•> ' 


10.047.410 
14.004.743 

31.85-2.1.59 

Volume of 

PieripjtatioD. 

Cubic Feet. 

3!2.403.47?2 

0.080.0J»!2 

15.0:J4.175 
1.004.078 


1.884.105 


•» 





3 

4 

5 . . 


3.873.33*> 


4,.. 




5. 030. •2*20 


6,. . 

7. 


1 




4 


3.050.130 


O,. • 




H 




070.185 
3. 05 •2.07 7 


10,.. 




5.^270.700 10 


•2.103.07-2 


IV 




7.304 008 


11 


1.004.000 


x*» 




l-> 


4.*-250.580 


13,. 
14,.. 
lo,. . 




•27.048.047 13 

45.450. 5-2^2 14 

•24 0.'10,0."»4 15 

14 .-.00.-248 10 

10.04.3.000 17 

•28..501.-240 18 


4. 070. -271 


10 




4.048.3*28 


17... 
18,. 




*i.43^2.301 


19... 
•'0. 




1 3.7.")0.040 
7.017.0-28 
0.5.33.807 
18.151.003 
11. 0^24 -2-23 
8 781.001 
0.585.530 
1.^275,317 
4.580.700 
0.573. •J8.'^ 


10 

•20 


4.143.148 
4.180.508 


•*1 


•il 




'23 




•23 


4.084.149 


**4 

•?r>. 




•24. 

-25 


r2 .098. 108 


vo, 




•20 


4.849,090 


07 


•27 


3.748.59*2 


*iH,. 




•J8 




•i9,. 




11.3.35.871 •iO 


11.3i29.9!25 


30.. . 
31... 


Total, 

SEPTEMBER 


0.1.">4.0.53 
4.108.810 


30 

31 


1.743.300 
'2.534,89-2 


- - 


377.0*20.010 

Volume of 

PrecipitMiion. 

Cubic Feel. 

I -20. -2.'.] 
l-2,3.'>3,470 

J».073,47:> 

n.-2-23.00J» 
0.038.308 

14.004,870 
•2.003.0t21 
•2.778,04."> 

0.0i»r>.034 


300..308 315 

Volume of 

Dirtrhni ge. 

Cubic Feet. 


Total, 

• 

NOVEMBER 


70.404, lt29 

Volnm«» of 

Diflcharge. 

Cubic Fe*t. 


1... 
•> 


5.0fJ4.058 

5-248.087 
-J 88-2.730 
3.818.430 
•2.400 000 
3.108.738 1 
3.01>7.8(J-2 


1 

•> 


11.007.408 


;j 




3 


3.*J1 5.160 


4,. 




4 

.'> 




«*>. . . 




3. -210.114 


H.. 




(J 






t 


1.719,620 


H,. 




8 


1.373.583 


P.. 
10,. 




i) 

3.-230..->44 10 


4.6!i5.940 
4,1*26.578 


11... 
1*> 




.3.J»74.00-2 
4.108..}80 ' 
.">.0. ').'>. 5 04 
3. 080. 0^20 
3.055.1 8^2 

•2.000.-^'17 
4. •28-2.084 
l.7^2^2.^2<;8 1 
•2.101.080 


1 • 

1-2 


1.977.576 


13.. . 




V\ 


l.*269.0*23 


14 


14 X 


•2,t280.*200 


15 


15 




1« 

17, 


10 

17 


6.784.00*2 
3.2*27.6*2«2 


18., 
1J». 

•?o. 




' 18 

10 

•20 


4.753.6:W 


•>1 




1.077.1:0 -21 

4,185.85-2 •-2^2 

•23 

•2 530.,i0fJ r24 


r2.-269.160 


'2*1,. 




0.3*25,134 
r2.155,790 


'i4,. 




r2.9;{0.5*2*2 


•»."> . 




3.73^.2.457 
l..>03.305 
1.04^J.07'2 
, 5*20.380 
.3.8^23.140 

81.500.008 


•25 


1 


•*t) 




•20 


1.983.339 


•*7 . 




'27 


1.611.558 


•?8. 




•28 

•20 


*2. 286, '2 80 


•>J) 




4.680.120 


:io 




, :{o 


•2.056.160 




Total, 


Total, 






05.048.033 


50,481.417 


1 76.540.593 
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TABLE VI-— (Continued).— Record of gaugings from April Ist to December Slat, 
1894, of total volume of precipitation and total volume of discharge from the entire 
area of the city now subject to drainage, the area aggregating 13,357 acres. 



DK<'KMBBR 



o 

a,. 

4,. 
5,. 
6,. 



4 .. 

H.. 

».. 
10.. 
11.. 

la.. 

14.. 
15,. 
16,. 

17,. 
18.. 
19.. 
•.>0,. 
21.. 
22.. 
23,. 
24.. 
25.. 
26.. 

28.. 
2J), 
:iO.. 
31.. 



Total, . 



Volome of 


Volume of 


PrecipitatliD. 


Discharge. 


Cubic Fwt. 


Cubic Feet. 




3,397.478 




1.075.590 


1,533,348 


4.157,032 




4,.399.616 


484.858 


2,060.154 


279.836 






6.579 181 


2.914.199 




3,957,643 


2.296,262 


18.741,544 


3,i;U.486 




7.004,954 




3.535.920 




5,559,577 


969,717 






1.726.272 




3,418,751 




5,882,962 




1,. 5.56, 415 




4,140.483 




3,237,318 




12..380,912 


i 


1.609,875 




1.989,000 




3,455.507 


30.146.496 


4.134,565 




8.805,105 


59,027.641 


95.537,415 

1 
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TABLE VII.— Record of gaugings from April let to December 3l8t, 1894, of total 
volume of precipitation, and total volume of discharge from area drained by the Bien- 
ville Draining Machine ; the area aggregating 2,170 acres. 








'■ —" — 


— — ^ — — — — 




" 






APRIL. 


Volame of 

PrecipitHtion 

Cubic Feet. 


Volume of 

DiflcliHrgc 

Cubic Feet. 




Jl'NE. 


Volume of 
PrecipitatiuD 
Cubic Feet. 


Volume of 

Diacbiirge 

Cubic Feet. 


1 


4,726.260 
6.695.r>35 

18,905.040 
2,625,700 

3,938,550 


1.385.909 

1.048.179 ' 

1.122.396 

2.764.580 

1.567.800 

1.161.600 

1 1.770,312 
' 3.869.648 
1.576.800 ' 
1.276.800 
1.107.651 
1.052.625 
1 

1,421,605 
1.742.275 
1.529.493 
1.043.21!» 
838.470 
1.141.701 

1.875,819 
10.569.660 

3.220,700 
1.602.650 
1,602.900 
1 3,707.964 
1 .764,7.56 


1.. 
•> 




i 

3,623.466 

2. 205, .588 

5.986..596 

j 9.452.520 

1 

2.914.527 

: 2:284.3.59 

3.465.924 

2..363.130 

630.168 

i 

1 

1 

1 


875,665 


o 


843.160 


3 


3.. 
4,. 






4 ... 




1.264,592 


^ 


5.. 




1.255.176 


6 


5- 

7.- 




973.086 


7 


2.010.150 


8 


8.. 

9.. 
10.. 
11.. 
12.. 
13.. 
14.. 
15.. 
16.. 
17.. 
18.. 
19.. 
20 . 
21.. 

24.. 
25.. 




9.55.974 


9 


2,521.114 


10 


2.464,770 


11. 


9,385.500 


12 


568.080 


13 • 


1,197.616 


14 


1,361.156 


15 


1,000.034 


16 


1.002.140 


17 


1,443.572 


18 


2,348.837 


19.... 


• 


2.716.720 


20 


2,379.000 


21 


1.788,800 


22 


1.513,720 


23 





1.. 558.845 


24 






1,491.498 


26 


26.. 
27.. 
28.. 
29.. 
i 30.. 

1 
1 

' 1.. 
•> 

j.. 

5.. 

6.. 

' 7.. 

8.. 

9.. 

' 10.. 

11.. 

12.. 

13.. 

14.. 

15.. 

. 16.. 

! 17.. 

; IH.. 

19.. 

20.. 

21.. 

22 

23 ! 




825,020 


27 




1,224,034 


28 


Total 

JULY. 


1.087.560 


29! 


1.019.030 


30 


1,100,102 




Total 






36.891.085 

Volume of 

PrecipiUtion 

Cabic Fe<;t. 

f 

1.9«9.27.-» 
1.654.191 
H. 144. 138 

1.181..'>05 
1.417.878 

:t.702.-i37 

1 


51.765,512 

1 

1 ' ~ ' •' 
i Volume if 
1 Diachartce 
Cubic Fet-t. 

t 

1 

' 1.625.481 
1.183.44*5 ' 
1.080.770 

, 1.055.805 
1.243.4«»4 

1.723.:i(>2 
l.:U5.311 
1.070.2t)0 ' 
1.1 32.404 i 
1.073.424 
1.0.V..H08 

6.:t2S.037 
981.618 
1.068.914 1 
2.760.070 : 
1..V20.264 
1.104.026 ' 

1.3?J9.120 ■ 
1.1(M».911 ; 
j 1.034. .'.83 
I 2.135.078 j 
! 1.049.824 
' 1.010.792 

• 1.201.8t}0 ! 
' 1.577.340 
1 981.708 

1.004.112 , 

1 I 


1 32,926,278 


48,174.960 


""^ 








MAY. 


1 

Volume of 

Precipitation 

<^ubic Feet. 

1.890.. ".04 

3. .308.382 

tS. 695. 535 

472.626 

.V> 1.397 

1.496.649 

2.205.588 

' 1.575.420 

315.084 
945.252 

4.962..">73 

2.36.313 

5.277.657 

630.168 
7.877.100 

3.938.8."»0 

1 

1 

787,710 
6.695.535 
1.3.39.107 

78,771 
i 51.279,921 


Volume of 

Discliarge 

Cubic Feet. 


1... 




1 


•» 




2,182,644 


3.... 
4.... 

i> . . . 






3,367.320 
3.999.282 
3.605.634 


«,. .. 






! 2.056.600 








1 1,515.890 


8;. . . 
9.... 




^ . . . 


1 

I 2.625.600 


10.... 
11.... 
12.... 
13.... 
14.... 

l.> 

16,... 
17.... 
18.... 




1.613.105 

1,-395.122 

1.004,805 

1.341. .360 

5,207,892 

1 1,414.400 

1 8..341.210 

1 2. .365. 720 

4.7.36,160 


19,... 
20., . . 




1.643. .390 
1.4.35,378 


•>1 




6.057,912 
2.571.075 


"3 






2,812.026 




24.. 

25.. 

26.. 

27.. 

28.. 

2J». 

30.. 

31.. 

1 




1,512,195 




i 1,57 7. .532 






1 


27 


.5,513.508 




Total 




2,189.041 


29.. . 
30.. . 
31... 


Total 


3.016.116 
1,446.939 




16. 069. 2 84 


i .39.786.7.32 | 


76,547,856 
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TABLB VII.— (Continued.)- Record of gaugings from April lat to December 
3lBt, 1894, of total volume of precipitation, and total volume of discharge from area 
drained by the Bienville Draining Machine; the area aggregating 2,170 acres. 



AUGUST 


Volume of 

PrecipitatioD. 

Cubic Feet. 

157.542 

2.093,298 

1 57-542 

«30,lti8 
l.(J54,101 
2..599.44:t 

24.812.8ti5 
23H.313 
4.174.8«3 
2.078.214 
1.417.878 
|J.:J80.451 

0.537.903 
551.3}>7 

3.781.008 

1 

1,732,902 

3.850.779 

1 315.084 

157.542 


Volume of 

I)i8charKe. 

Cubic Fett. 


1 

•I 


1.335.S)90 
1 1 302.480 


3 

4, 

5 


1,100.5.30 
1.500.794 





1 ,.547 250 


7 


1 51(J 071 


8 



10 

U 

12 : 

13 

14 

15 

1« 

17 

18 

19 

•iO 

'11 


1.122.130 
, I. .532. 700 
1 2.472.000 

2.245.100 

5.04.3.271 
9.108.81>0 
7,788.110 
3.101.838 
2.781.224 
0..330.310 
i 3. 5 14. .500 
1.894.732 
1.21.V.500 


2»> 


1 «J.754 200 


23 

•>4 


2. .580. 2 10 
2.83(J.790 


25 


1 2.182.700 


28 

27 


' 2.1J)5..320 




1..503,.310 


29 

30 

31 


3,861.0.54 
2,137.100 
1.558,700 






Total 


04.828,533 


82.202,112 






SEPTEMBER 


Volume of 

Precipitation. 

Cubic Fetti. 


Volume of 

DischHrKe. 

Cubic Vvvt. 

1.400.430 

2,0.54.392 
1.297.020 
1,. 300.0.50 
1.141.704 
1.230.718 
1/227.340 

2.243.040 


1 


945.252 

787.710 

2.750.985 

1.200,3.30 

2,441,901 

315.084 

315.084 

2.048.040 
10,870,308 




ii:::::::;:::;:::::::::::: 


4 


n 


6 


7 


8 


» 


11 


1,171.1J)8 




2.08}).45.3 


1.3; 


1.9.38,024 
1.. 51.5. 10.5 
1.287.018 

2.274. .507 
1.272.877 


14 


15 


16, 

17 


is: 


19 


1.180,804 


20 


902 7.30 
1.157.993 


21 


22 


1,078.57.5 


23 


1.-554,888 
1.184.025 


24 


25 


26 


1.025.780 


27 


1.021.282 
1.905,000 


28 


2ft 


:M) 




34,043,325 



OCTOBEU 



Volume of 
Precipitation 
C^bic Feet. 



1. 

•> 

3! 

4, 

.5. 

0. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
10. 
17. 
18. 
19. 
20. 
21. 



Volume of 
Dincbarge. 
Cubic Feet. 



24. 
25. 
2(i. 
27. 
28. 
29. 
30. 
31. 



Total, 



1.181.565 
1.575.420 



2,750.985 



1,884.105 

2.281.544 

1,959,600 
1.387.530 

679,185 
1,844.505 
2.163,072 

.3,049.002 

2,785.808 
2.432..391 
2.388.204 

2.912.085 

2.698.168 

2.466,936 

3,476,850 

1,743.300 

981,240 



37,133,615 




Volume of 

PrecipitHtion. 

Cubic Feet. 



5..592,741 



Volume of 

Discharge. 

Cubic Feet. 



3.229,611 



3,786,210 
2,162,646 

2,244,834 

1,719,020 
1,373,583 

2,223,378 

1,977.576 

2,286.200 

2,191,374 
1,388.358 

2,747,161 

2.269,160 

2.1.5.5.790 
1,347.822 

1.983,339 

2.286,285 

2,056,160 



8.822,3.52 36.199,496 
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TABLE Til.— (Continued. )^Record of gaugings from April Ist, to December 
Slst, 1894, of total volume of precipitation, and total volume of discharge from area 
drained by the Bienville Draining Machine ; the area aggregating 2,170 acres. 



DECEHBEB 


Volume of 
Precipitation. 
Cubic Feet 


Volame of 
Diecharge. 
Cttbic Feet. 




1 


315,084 
78,771 

883.759 

708,939 

2,914.527 

157,542 
4,805.031 


1.465.290 

1,075,590 
2,156,382 

2,060,154 

2,302.182 

2,296,262 
1,005,660 
1,772.928 
1,678,300 

2,033,350 

1.726,272 
1,675,485 

1,718,982 
1,556,415 
1.120,647 

1,990,044 

3,489,865 
1,609.875 

2,315,907 
1,926.405 
2,057,598 




•> 




3 




4,; 




o, 




6 




7, 




8 









10 




ii!.:::::::::::::::::::::: 




12 




13, 




14 




15 




10 




17 




18 




19 




20 




21 




22 




23 




24 




25 




26, 


• 


•>7 




28 




29 




30 




31 








Total, 


9,863,653 


39.033,593 





DRAINAGE OF f Hfi CITY OF NEW ORLEANS. 



TABLE Vin.— Records of gangings of volume of water discharged by the 
different draining machines, from September 28th to October 27th, or for forty consecu- 
tive days, during which no precipitation occurred. 



DATE. 


Dublin and 

Melpomene Stations, 

Cubic Feet. 


Bienville Station, 
Cubic Feet. 


London Station, 
Cubic Feet. 


September 18 


1,518,678 
535.464 

1,228,356 
519.183 

1.303,575 

981,708 
1.005,480 
567.609 
921.690 
526,386 

3.970.620 

4.259.580 

4.143.148 

4.849,096 


1,272,877 
1.186.804 
962.730 
1.157,993 
1,078,575 

1.554,888 
1.184,625 
1.025.786 
1,021.282 

1.965.600 

1,884,105 

2.281.544 

1,959,600 
1.387,530 

679.185 
1.844.505 
2.163,072 

3.049,002 

2,785,898 
2.432.391 
2.388.204 

2.912,085 
2,698.168 
2.466,936 


1.491.129 




19 






20 






21 






22 


1.803,702 




23 






• 24 






25 


1,542,352 




26 






27 






28 






• 29 


1,857.546 




30 




Octob 

r 
r 


er 1 




•> 




3 

4 


1,591,788 


5 




6 


1.668.600 


t 




8 




9 


1.207,572 


10 




11 


1,094,600 


12 




13. ... 


1,021,269 


14 


15 




1(J 


1.262.430 


17 




18 




19 




20 


1,801.364 


21 




*to 




23 


1,772.064 


24 




25 




26 




27 


1,281,656 


Dotal for 40 dayH 




26.330.573 
658.264 


43.343.385 
1.083.584 


19,396,072 


rotal per day 


484,902 
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DRAINAGE OF THE CItY OF NEW ORl,EAN*ft. 



TABLE IX.— The Haximum volume of run-off fVom areas of different zones 
ajid flow in cubic feet per second, reachinc the various conduite; also, area, class and 
slope of different zoue» tributarj- to conduita. 

Volumes given in table are calculated from run-off curves shown on Plate Vm. 
FIRST SECTION.— ON RIVER-SIDE OP MAIN CANAL. 



NAME UF lIlSmilT. 





















^l 








■iu 








17 








20 








"'""""' 


TH 


ii.i 


D 


.uoi 












It 








rnnklln 


Upp-nrt.!. 




'~ 




.0C-. 


Kl.j 






-- 


-^ 


— ^"' 






r>7i 




~A~ 
























HHOAl. 


















IHl 


18!I8 


O 


.001 


■'3 11,111 








— t— 





^ 


.Wl 


1011 








iiuil 




B 








i 










illOl 








Ukuide 












HELPOMENB. 






— -- 


_m2_ 


A 1 


oo- 


^;^^^-- 






rt~llBUHNR .. 


■j:t3 








233 1 






-J4 




c 


!ooi 
























IH.'i 








2HT 








FIB 




B ' 


!ooi 


114 




Ukshk. 




aii4 






401 






:wo 






,003 


.'■>05 












.001 








Mki.pomene 


44 'J 






.001 






' 


Up|«iri.t(. 


so 
:ino 


133.-> 


D 1 


.001 


20 ; 

505 ; 




CUlborne.J 








B 




410 






Third 


;iiio 












! 


Luwrigi<l.. 


2.-. 


IS.^* 


° 


.001 


1 1181 












C 


















001 






l-ppcr.id«. 




^ 






81 






380 






,002 






1 Claibohne.. 






B 




410 




••fin 












Third i 




1138 






1132 














iOT, 






4IW 












'Ukrrtdr. 




UOH 


C 


.001 


•im 


11 ir. 








Thiki) 


1>.i 


-_ 


C ' 


.001 


ni 


91 








rpp«BWe. 
















LlBGRTV 


T..1,EDANI> 


-■' 


^ 


^ 


,001 


■>s 


5S 








Thihu 


<M 




c 




urt 










U4 


























j 


St Anuhew., 


■>u 


^0 


*' i 


,001 


"° ' 1,- 






~1»^ 


" 


A 


.002 


.-ws 




1 1 LIBEKTV 














T..,a 1 


RiHTtld''. 


■■mo 


"'" 




.002 


1 OBO 




1 
















410 ' 






iS 




C 1 




4B 1 








■ 




SHU 








SII3 
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TABLE lX.-[Continued.j— The Maximum volume of run-off from areas of 
different loneq and flow in cubic feet per second, reftching lt»e variouB conduits ; also, 
area, olaas ani) slope of different aonee tributary to conduTts. 

Volumes given in table are calculated from run-off curves shown on Plate Vm, 
FIRST SECTION.-ON RIVERSIDE OF MAIN CANAL. 



NAME OF (l)NDUIT. 



>t Daliierj. Cand'nil 



SAPOUMtNi., 



. UpptnMF. 
Pleasant.... 






I THi,.D } ^y. 

I ST. Mart \ 't^ 



. I 



^_^ 



XATOI^KOV .. 



' I 

B I 



'■ Dblachmbe \ 



80 
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TABLE IX.-iContinned.)— The Maximnm volume of run-off from areas of 
different zones and flow in cubic feet persetOtKi, reaching the vorions conduits; also, 
area, class and aiope ofdilTerent zones tributary to conduits. 

Volumes given in table are f aleulat«d ffom Tun-offcurvf b shown on Plate VIII. 
FIRST SECTION.— ON RIVERSIDE OF MAIN CANAL. 



NAME OP t-ONDUIT. 



of DtllitrjF (.VddiiiT 



NAFOLEON ... 



NAPOLEON .. 



NABHTILLE ... 



NA8BT1LLE ... 



Napolson .. 

dbi.a(-hai9e 



.!'^ir 


■•■, 


1 '" 


:n 


1 S 








( " 


-1 


; ''• 


... 


1 2H 
1 HO 

i iii 

■ 


■It 

,..,.1 


1H4 


J 



I Naskville.. , 
Up(*r.Mt. (,_ 

1 Lowenliie. ' _ 
I EOBBRT. { 

t SUBBBT8U^.. , 

I .„„... (^ 

Pitt l 



1 ao 


^ 


... 


:,a 


*S3 






sai 


4*5 


4-5 




30 








E7.-, 


*U 


44 


■'as 






T70 


sea 


743 


17 


104 


la« 


24 

158 


:1s 


38 


*"^ 




i 
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TABLB IX.— (Coninned.l— The Maximum volnme of mn-ofT tram areas of 
different zones and flow in cubic feet per eecond, reaching the various conduits ; also, 
area, clsas and slope of different zones tributary to conduits. 

Volumes given in table are calculated from run-off curvee shown on Plate VIH. 
FIRST 8BCTI0N.-0N RIVER-SIDE OP MAIN CANAL. 



NAME OF CONDUIT 


or D«liT»rj. 


lUlH 


i. 


11 


Kjll'lf 


Mil. 




Pahk 

DrroHSAT ... 


r '!» 
( •;! 

1 ■ 1 na 
i "''1 145 


° 

c 
c 

B 
M 

r 
c 

B 

c 


.oos 

.003 

-00-J 

11 

on.' 

Si 

,00.;* 
,ooi 


32 


IS8 




IS 


57 




"• 


144 




1 .11 


3= 


:t-j 


1 PITT 




;UB 




i 'i ., 


36 


ana 


^ 


N*HHvn,i.B. 
I'PiHinldB. 

Pabk 

Petbrh avb 


r 18 


■il 


10" 




""■'■"" 


ir. 


40 




3.1 


ISl 




1 




„ 


CLAIUOBITB ... 


1 j "j;.".J,»:-"- 


i 


.0 


D 


■.001 


"7 


7= 














1 Kir<>T>ld«:"' 


, « 


M 


D 


.001 

.0111 


31 


ai 




1 "i « 


lO 


.0 
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TABLE IX.— iCoutinued.)— The Maximum volume of run-off from areas of 
different zones and flow in cubic feet per second, reaching the various conduits; also, 
area, class and slope of different zones tributary to conduits. 

Volumes given in table are calculated fl-om run-off curves shown on Plate Vni. 
FIRST SECTION.— ON LAKE-SIDE OP MAIN CANAL. 



SAME OF CONDUIT. 



CLUBOBKE 



, W9 

Broad i Ho 

3H 

I Broad -, 114 

^ I IB 

I VEHua { -to-' 

I APBH-OT -' 110 

i £ 

Uketldg'.* 1 iitii 

I 1400 

i i A^ 

I Dl-blih I iii 



Mi , 

1315 



Sevembbnth I 



f 

OLE AN DEB \ 

UkHMa. I 

Dublin _ j 

LrVEOAK I 

OUANDEB i 



Cl^lBORNE.. 





313^ 


,1« 

3B8 




HSU 
1., 

31J 


3. 



D I 



L'OO 


lasi 


27 




"• 


B71 


STO 


























Ifl 
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off ftom areas of 
ioae condaitfl ; also, 



TABLE IX — (Continued. I -The Mnximum rolnme of 
dUferent sones and flow in cubic feet per xecond, reaching the 
areft, class and elope of diflerent zonett tributary to conduits. 

Volnmea given in table are ealculat«d from run-off curves shown on Plate VIII, 
FIRST SECTION.-ON LAKE-SIDE OF MAIN CANAL. 



Jeauxbtte-I Lkosidah ■, 

I ■""■•"•■ , 

Gek'lOqdes-, 

I 



( Claibdrkb .. 



iHI 


453 


Voi 




;S 


38 


'at 


3^2 


i\)* 


let 


134 


111* 


flo 


00 


ID 


10 



JlARiTETTa ., 



■' 


4'Jl 




3B^ 


'St 


144 




26 


43 


226 


182 


183 


135 


13G 


To 


■ro 


S5 


25 



»4 
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TABLE IX.— (Contlnned.)— The Maximum volume of run-off fyom areas of 
different zones and flow in cubic feet per seconcl, reaching the various conduits; also, 
area, class and HinjpH of tiift'erent «onea tributary to conduits. 

Volumes ^ven in table are calculated from rUn-offcurves shown on Plate Vm. 
FIRST SECTION.— ON LAKE-SIDE OF MAIN CANAL. 



XAME OF CONDUIT. 


Point 
of Dllitfrjr. 


Trth.,,, 
Lunilnlt 


T..I.1 


Z^ne 




CoHS Ft. 


Per Sec. 




LoHd 


rllD« 




Oak 

durdstte ... 

Peabl 

loweiu.iki 

Pdmpikg 

Up, OsntB 
Cakal 

I!pprr.,de. 

Up CllCTBR 

HORDRACX .. 


1 

'i 


401 
367 


I 

C 

s 

c 
c 

c 

c 

D 



D 

1> 

"^ 
D 

V 


.001 

i 

.001 

:ooi' 

.ooti 

;i 
■» 

.001 

.00:1 

.003 

ioo'i 

oo;i 
.001 

.001 
.001 


— 


16 
18 


30& 




Pkabl 






It 


103 


i"" 


33 

18 
♦0 

11 

' 
BO 

'"■ 
" 3S 

771 


108 
105 

ni7 
es 


38 


i»a 






i 


1"8 






5? 


64 


VENl-t 




105 

IttO 









410 






,iS 


205 


Bnrd 




ao 


1B3 






130 


lAO 






25 


















1 
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TABLB IX.— (Continaed.l— The Maximum volume of ruD-off from 
dlffwent sone 9 and flow in cubic feet per second, rcHching the viirioas oondnits; also, 
area. cUas ancl elope of different zones tributar\- to conduits. 

VolomeB given in table are calculated n:om'run-offcurve» ahown on Plato Vm. 
SECOND SECTION.-ON RIVER-SIDE OP MAIN CANAX. 







i^lA 


Tom 


n.« 




P.r'S«, 


«o.. 


NAME OF CONDUIT. 








ZODF 


Dnl™l 


s;£. 










A 


























, Broad ., 


vs 




C 


.001 


ll.-i 
















^ 














































104 
















' "'■-'■■'"''•' 






































HOT 








1438 






1 St. LoDtB 

1 


•■iOB 


411 


o» 


:88! 


■JI14 


.-MB 




1 Imjtiix 


28.1 




'aa 






UalTH 1 \ ^""^'- 1 




34B 








3*1 




1 




Ufl 


140 


c 


.'ooi 
'oui 


no 






upp,».d.. - 


1.-.B 




k 


ja 


^T 








17 




















1 Tpi.Aif< ; 

1 1 Claibornb . 




aos 


^ 


001 




2ia 


















1U8 


^, 


.001 




178 




la-r 










, Cppenldc. 




137 








160 




;Cl^>BOUN«J JCLIA 


-r. 




^ 


.001 


33 


23 












.001 












31 








40 




















I OALVSZ 






^ 




;!'!* 










n 


.0111 






BT. E.Ot;i!l ., 




i.iO 








lOOfl 






















CLAIBOBHK.. 






A 




:(13 





ijdiHldit. 



AT. l^UIS ... 
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TABLE IX.— (Continued.)— The Maximum volume of run-oflf from areas of 
different zones and flow in cubic feet per second, reaching the various conduits ; also, 
area, class and slope of different zones tributary to conduits. 

Volumes given in table are calculated from run-off curves shown on Plate Vlll. 
SECOND SECTION.— ON RIVER-SIDE OP MAIN CANAL. 



NAME OF CONDUIT. 


Point 
of Delivery. 


.\rcaof 

ZoDe 

TrIb. to 

CondaU 

Acres. 


TotMl 

Area 

Acres. 


Class 

of 
Zoue. 


NatiintI 
Slope of 
Surface 
of Area 
Drained. 


Mnximum 
Kun-off 
Cubic Ft. 
Per Sec. 


Flow 

Cu. Ft 

Per Sec. 


[ r juiiiA ( 

, Camp \ ^ 


46 


46 


A 

A 

A 

A 

A 

A 
A 

A 

A 

A 

A 

A 


.003 

.003 

.003 

.003 

.003 

.003 
.002 

.003 

.003 

.003 

.003 

.003 


90 


00 


1 

! 


[ GiBOD / 

( 


1.3 


13 


28 


28 




1 
JuUa 




r Camp f 

Rirerside. ( 

, Constance... ( 


146 


146 


243 


243 




Canal 




125 


125 


215 


215 




Constance Howard j 


72 


72 


133 


1.33 






Basin ( 


153 
38 


191 


255 
70 


325 












Camp and ( 
Chartbrs '( 


153 
72 


153 


256 


25. "> 




Canal \ 

Chartres I Lowerside, ) 

St. Louis f 

r Canal J 

Camp Upperslde. ( 

i. Lafayette ... ( 


72 


135 


135 




5 


^ 


15 


15 


' 


81 


81 


146 


146 




13 


13 


28 


28 
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TABLE IX.— (Oontinned.)— The Maximum volume of run-off tiom areas of 
dlfferont loiiea and flow in cubic feet per second, reaching the various conduits ; also, 
ana, oIbm and slope of different zones tributary to conduits. 

Vtdnmes given in table are calculated A-om run-off curvee shown on Plate VIII. 
SECOND SECTION.-ON LAKE-SIDE OF MAIN CANAL. 



NAME OF CONDUIT, 



\ T6( 



I '£° 



"1 *■ 



N.l.ir.1 






U«Hul 


HuD.pO 




or Aim 
Pit.! Of J 


'r«l^\ 


P« S«- 














.MS 


see 


1131 














iooi 


306 


liyi 


,001 


JI7 


117 


.001 


'-' 


=8 


.110 'J 


.■(13 




M" 






.001 


MO 


»S4 


:to.^ 


'b'i 




.001 


atta 


Hf.4 


.001 


'?? 


■JBi 


.001 


'53 


107 


,001 


tw 


oo 












n 


ioo-' 


'■'? 


i:iB 


;!)o-' 


'i^ 


^^ 


Toi 


^ 




.001 


■MH 


ao2 


i(Hi:i 


riBS 


,180 


001 
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TABLE IX.— (Continued.)- The Hazimum volume of ran-otf from areaa of 
difliereiit zones and flow in ciihip feet per second, reaching the various condnito; also, 
area, class and slope of different zones tributary to conduite. 

VolumeB given in table are calculated IVom run-off curves shown on Plate VIH. 
SECOND SECTION.-ON LAKE-SIDE OP MAIN CANAL. 



NAME OF CONDUIT. 


pf DsUi-rj. 


# 


Tolnl 


of** 


Drah.nl. 


lluimnio 


Flow 




1 
i 


Mdkat 

Luknld*. 

PUHI-ISU 

Om-EANB... 
SOI^MO.-* ... 

Upp.r,lde. 

ESfLANAUE 


■] 3831 


3003 


b 

D 
D 

s 

D 

D 

E 
E 

D 

D 

D 


B 

iooi 

.00.1 
.002 
.001 

:ooa 
.001 

.003 

.ooa 

,00-J 

.001 

,o«a 

.003 

.001 

,003 

.001 
.001 
.001 


1 


«5 


TOCLOD..., 


■jii 


■'885 


.188 






i 
1 


473 




jii 




£ 


450 




) ■- 


laoi 


=S 


3(ta 




J „S3 


_ 


.1? 












{- 


102 


35 


73 




f :1H 


.■iH 


La 


1.1 




1 Laresuori. 


{ "^^ 


I0'.« 


ISl 


1«1 




, m 


US 


26 


28 




tKjIOT 




0Rt.l(A»3... 

COSTI .. 

COSTI 

Dpp.<.ld,,. 

MlI,«E 


■)■» 


i.ie« 


,!i 


385 




{■'"■ 


1108 


iSS 


833 






.{ ,s». 


2B8 


1! 


B* 




1 oa 

1 


^a 


21 


SI 




I DOLDPHON 


.| «=8 


»S8 


169 


16B 




\ 


ei 


21 


£« 
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TABLE IX. — (Continued.) -The Maximum volume of run-oflf fW)m areas of 
different zones and flow in cubic feet per second, reaching the various conduits; also, 
area, class and slope of different zones tributary to conduits. 

Volumes given in table are calculated from run-off curves shown on Plate VIII. 
THIRD SECTION.-ON RIVER-SIDE OF MAIN CANAL. 



NAME OF CONDUIT. 



Point 
of Delivery. 



' Zone TutHl Claw Slope of ^'ij'. ."'"yi ^J"""' 
iTrlb.to! Area ' of ' Sufface Ku"-«ff I Mow 
I Cuodultj Acres, i Zo o. ' of Area 
I Acres. I I Dmioed 



f 



OBLEAN8. 



[ Bkoad .... 
Riventide. 

I 



•.in 

Co 
1012 



:343 



i I 

i C-LAIBOUNE . J 

1 

I 



104 



ir>r> 



j Claiborne Esplanade j •- 



14 



St. BERNARD 



<'lnll>f>riie 



Kt. BERNARD, 

or 
St. ANTHONY 



Bnricuiuly 



I DkoaI) ... 
Rivenidv. 



Cl.AIHOKNK 
Lakeside. 



St. Hkrn.vki> 
I'pperslde. 



Ef*PL.\NADK. 



St. Bernard 
Lowcrside. 



' Frknciimkn 



j C'LAIBURNK 
i Rivoruido. 



IU:R<jrNi>Y 



I 



St. Anthony 
I UppiTtltle. / 

I 

' St, Pktku . . ' 



St. Anthony • 
LowtTsld**. I 



urn 

44 
41) 

•iJ»-2 
40 



44 
49 

.■>o 

J 08 



10 

H 



10 

•> 






rt 



1 1 



Ay.i 



:u\ 



IH 



i-n 



10 



100 
44 
U\ 
1.% 

K 



44 



( 1()4 
10 



.{4 






•>TS> 



•.'40 

is:j 
M 



A 

B ' 
B ' 
(' 



A 

H 
It 



Cubic Ft.i Cn. Ft. 



Per See. 



A 

B 
It 



A 

A 1 
B 

» I 
(' , 

D I 



A 
A 
B 
B 

r 



B 
B 

r 



B 
B 



B 
B 
(' 



B 
B 
r 



A 
A 
li 
B 



A 
A 



A 



A 



A 



.003 
.00'2 
.001 , 
.001 



50 

:\H 

200 
05 



Per t?ec. 



:)8.'{ 



.OOM 
.00*> 
.001 



.003 
.002 I 
.001 



50 

3H 

UK 



o 



•10(1 



(> 

3 

14 



•>•> 



.003 
.002 
.002 
.001 
.001 
.001 



.003 
.002 
.002 
.(K)l 
.001 



.002 
.001 
.001 



.002 
.001 
.(K)l 



.002 
.001 
.001 



.002 
.001 
.001 



.003 
.002 
.002 
.001 
.001 



.003 
.002 



.00.3 
.002 



.003 



.oo:{ 

.00-.' 



315 




MO 




70 




70 




215 




17 






707 


— 




315 




HO 




70 




70 




100 






035 


_ — _ — 


. , 


17 




13 




30 





00 



17 

o 



35 
43 
05 








•>■ 



143 



« I 



10 



315 
KO 
25 
20 
10 



315 I 
KO 



270 
.3K 



70 



05 
4 7 



450 

.3J)5 

30K 
70 

112 



I Frknciimkn 



K 

4 



A 
.V 



.003 
.002 



20 
10 



30 
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TABLK JX.— (Continued.)— The Maximum volume of run-oflf from areas of 
different zones and flow in cubic feet per second, reaching the various conduitB ; also, 
area, class and slope of different zones tributary to conduits. 

Volumes given in table are calculated from run-oflf curves shown on Plate Vin. 
THIRD SECTION.— ON LAKE-SIDE OF MAI NT CANAL. 



NAME OF CONDUIT. 



Point 
of Delivery. 



Aiea ul . ' >;iiiihhI 

Z<ine Tutal | Claas ^^>peof 

Trih. t«i| Ar«*a ■ of | Kurlace 

(^onduiii Acre«. | Zone.: of Area 

Acres, 



OKLEANS Broad \ ^^^ 

I Lakrsiiie. ^ 



Maximaul Max. 
Kun-off < Flow 



( iibic Vt. 
Per Sec. 



LONDON 



LONDON 



Broad .J ogo? j D 

Lakeside. (^ | 30^9 



Marign Y . . . j 2897 
I Kiverside. i 



3141 : 



D 
D 



Mariffiiy 



1 93 ; 

rA>XDO?; j 712 ; 

i " • 80.") 

( 4.5 

JUMONVII.LEJ j{7(j , 

Lowertide. ^ 701 



! D 
I> 



D 
D 



JUMONV'I.F MARIGNV...' ^^^ 

{ 306 



1 4,1 
JUMOyVlLI.Ej .J7Q 

Upiwraide. / ' | ^^~ 



Marlfc'iv 



( 45 ' 
Savage J 34*7 

LoweraidH. | 



Savage j •''! 

Fair 

Gkouxds Marionv 

or Savage 



392 



51 



I 45 
200 



( 



341 



I 241 
Mabigny . . / 2095 

Lake^idp. / 2336 



Monroe ( 156 

Kiverside. 1835 

( 1991 



IX)NDOX / 590 

Upperside. < 



590 



>Ii>nrn<> j HAMBURGH./ 518 



Jjowentide. < 



518 



Hamburgh, i 91 

Upperalde '( 



91 



f Monroe ( 427 

Hamburgh ^ Lakeside. « 427 



Vienna 



Monroe 



London ) ^J^S 

i owcrsidc. | ~ 1401 



St. Anthony f .}k?. 

Ipperside. ^ j^^g 



Monroe ( 346 

Lakeu'de. \ i 346 



st. anthony^ 

. Edinburgh i 

\ 



56 



56 



D 



D 
D 



D 
I) 



I> 



D 
D 



D 
I) 



D 
1) 



D 
D 
D 
D 
D 



D 
D 



D 
D 



D 
D 



.002 
.001 



.002 
.001 



.002 
.001 



.002 
.001 



.001 



.002 
.001 



.002 
.001 



.001 



.002 
.001 



.002 
.001 



.002 
.001 



.001 
.001 
.001 
.001 
.001 



.002 
.001 



.002 
.001 



.001 
.001 



rn Ft 
Per Sec. 




123 
392 i 



1 


515 


105 1 

1 392 

1 


497 


38 
144 


182 


20 : 

140 


160 


82 i 


82 


20 

05 

1 


115 


20 
90 


110 


20 j 

j 


20 


20 ! 
80 


100 


82 , 

303 \ 

1 


385 


52 
272 

r 


324 


128 1 


128 


120 , 

» 


120 


.34 ' 


34 


105 • 


105 


27 : 


27 


60 ; 

205 


205 


60 1 
200 ; 

i 


260 



90 



00 



21 



21 
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TABL.F1 lX«~(Coniuued.)— The Maxiinam volume of run-off from areas of 
different zones and flow in cubic feet per second, reaching the various conduits ; also, 
area, class and slope of different zones tributary to conduits. 

Volumes given in table are calculated from run-off curves shown on Plate VIII. 
THIRD SECTION.— ON LAKE-SIDE OF MAIN CANAL. 



NAME OF CONDUIT. 



>l onroe 



Point 
of Delivery. 



I A>e«iul 
I Zone 

Trlb. to 
i Cunduit 

Acre*. 



Total ' CIa»8 Slope uf 



ArDA I of 
Acre*. Zone. 



r o * r 156 

r St. Anthony ' 347 
J lA)Wpniide. [ 



Abts \ 

Uppenidn. I 



Arts 

1^ Lowentide. 



Arts. 



Monroe 
Lakeside, 



Edinburgh 



f 

:.■■{ 



1003 



47 ! 
628 1 



675 



47 
95 



533 



93 



142 



>33 



93 



D 
i) 



D 
D 



D 
D 



D 
D 



Stt'fNce 
of Aiea 
Dndiied. 

.002 
.001 



.002 
.001 



Mazimani 
Run-off 

Cubic Ft. 
Per8<>c. 



3Iax. 

Flow 
Co. Ft. 
Per Sec 



.002 
.001 



00 




•m/y 




160 




i 


182 


1 

22 . 




135 1 




1 


157 


22 




35 1 




t 

1 


57 




123 



35 



92 
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TABLE IX.— (Continued.) — The Maximum volume of run-ofT Iram areas of 
different zojiew and flow in cubic fe*l per second, reaching the various conduits ; also, 
area, ciaas jmd siope of dilTereiit zones tribnlary to ciindviits. 

Voiumes given in table iire ealuulated from run-olTcurves ehown on Plate VIII. 
FOURTH SECTION. -ON RIVER SIDE OF MAIN CANAL. 



I 










WAsiitxti-ruN 


' "■£ 



LAFAVETTK 



i 

I 

( T 



i ! 
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TABLE IX.— (Continued.)— The Maximum volume of run-oflf from areas of 
different zones and flow in cubic feet per second, reaching the various conduits ; also, 
area, class and slope of different zones tributary to conduits. 

Volumes given in table are calculated from run-off curves shown on Plate VIII. 

FOURTH SECTION. -ON RIVER SIDE OF MAIN CANAL. 



NAMK OF CONDI' IT. 



Hi, Claade 



Point 
of Delivery. 



AreH ut I 
Zone Total 
Trib. to • Area 



liAFAYKTTB . ; 
Lowerslde. 



Imdbpendbmcb 



Lafayette . 



Conduit 
Acre's. 

12 

K7 
K 



Acrea. 



Uppenide. 



Eltsian 





1 


-'44 




4 ! 






1*2 






O 1 


IK 




41 1 






89 1 




1 

1. 


1 

r 


116 





A 
B 



Natnml 
Slope of 
Suriace 
of Area 
Drained 

.002 
.001) 
.002 
.001 



.OO.S 
.003 
.001 



.003 
.002 
.001 



.003 
.001 



Maximum 
Run-off 

Cubic Ft. 
Per Sec. 



Max. 

Flow 
Cu. Ft. 
Per Sec. 




94 
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TABLE IX.-— (Continued.)— The Maximum volume of run-oflf from areas of 
different zones and flow in cubic feet per second, reaching the various conduits ; also, 
area, class and slope of different zones tributary to conduits. 

Volumes given in table are calculated from run-off curves shown on Plate VIII. 

FOURTH SECTION.-ON LAKE-SIDE OF MAIN CANAL. 



NAME OF CONDUIT. 



WASUiNOTON 



Pleasure 



Pt4iit 
of Drtivny 



Aieu ut 

Zonn 

Trib.to 

Coodiiit 

Aorw. 



ToUl 
Am 
Acres. 



Bboad j 

Lakeddv. ] 

Pleasure-., j 



r Washington 



i 



x,«^ 



Luwenidc 



Washington-^ 
Uppereide. f 



00 
422 



90 
356 



50 



40 
88 



512 



446 



318 



128 



Cli 

of 
Zone 



D 
D 



D 
D 



D 
D 



D 
D 



^atulai 
Slope uf 
Surface 
of Area 
Dmined 



Maximum 
Kun-dff 

Cubic Ft. 
Per Sec. 



OOi 
.001 



.002 
.001 



.002 
.001 



.002 
.001 



38 
103 



Max. 

flow 
Cu. Fl. 
Per 6eo. 



38 
92 



23 
75 ' 



18 
33 



141 



ISO 



08 



51 



MAKIONY 



Broad ... 
Lakeside. 



84 
170 



254 



D 
D 



.002 
.001 



35 
55 



90 
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TABIiB IX.— (Continued.)— The Maximum volame of mn-off from areae of 
dlflbrent zonea and Sow in cubie fe«t per second, reaching the variooB conduita ; aJao, 
area, olase and elope of difTerentZOnee tributary to conduita. 

Volumes given in table are calculated from run-off curves shown on Plate VTII. 
FIFTH SECTION.— ON RIVER^SIDE OF MAIN CANAL. 



NAME OF cosnvn. 









JOrKDAN . 



Akoldf. I }*^ 



JOUKUAN . 






-) '!? 



U|ipentd«. J 

I t. '_ 

I JOllKUAN..., .' '1">'' 
Luwwrfd*. ' 

I .11 

1 _2* 



JOOBBAS... J :n) 



i ROMA!' . . 



% DRAINAGE OF THE CITY OF NEW ORLEAN'S. 

TABLE IX.— (Continued,)— The Maximum volume of run-«ff from areas of 
different zone*( and flow in cubic feet per Becond, reaching the various conduits; also, 
area, clasa and slope of dift'erent zones tributary' to oonduita. 



Volumes given in table are pBlculftted from rntl*off 01 

allhers section 



a shown on Plate VHT. 



CANAL AV£. 























i-v:^'" 




<•! 


&» 


M. 


,ln>,„,.| K«. 


NAME OF UINUCIT, 


f D"lt" 






Z»n. 






1 


1 A™r«.' 


A "■»■ 


Krilned. 




tB«. !p«8m. 








































I PU MI-ISO 
1 RInnlita' ' 


















^ r. 




s 


Zh 




190 

ne 






















1 


1 


I 


B48 










871 










B 











liAPKVROUSR^ 



LapctkoitseJ 



1 % 

; ' 1 60 


! la 


■ill 

I -27 1 


■' ».■ 



(ANAl. AVK. . 
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TABLB IX,— (Continued.)— The Maximum volume of run-off from areas of 
different zones and flow in cubic feet per second, reaching the various conduits ; also, 
area, class and slope of different zones tributary to conduits. 

Volumes given in table are calculated from run-off curves shown on Plate VIII. 

ALGIERS SECTION. 



XAMK OF CONDUIT. 



Point 
of DellTf.ry. 



' ArtM ul 
/i>iie , 
Trib. to 
Conduit: 






Acre*. 



Tolal 

Area 

Acres. 



NHtiirH MMXiniuiM Max. 

7nn ' f A:!^! I Cubic Kl. Cu. Ft. 

Zone. I .fArea , p„j;^ Per S<ic 
Dmined. *"Sec. fer 6>ec. 



Elixa 



Canal 

Luwenido. 






B 

C 



08 



U. S. Resek- I 

VATION .... ( 



VI 



' c ' 

12 ' I 



f 



20 

CANAL ; :)o 

Upperaide. | 



I B 

I C 



59 



Vbrret 



i 



8 
15 ' 



I (' I 



2a 



I 



Canal 

Upperaidt 



LapeyrouNe. 



70 
84 
»7 
74 
11« 



408 



B 

I B 

i ^' i 
C 

' I) 

I 1) 



n.VNC<KK 



Vallkttk 
Ijowerbiilf. 



L.\l*KYU<»r.sK.' 
SwamiMidc. f 

c<»n;Miirs . ( 



Lapkykousk 

RiversMf. 



Valletti' 



; N KWTON . . 
SwainpHidH 



27 
70 
84 
»7 
74 
50 



50 







27 
70 
84 
05 
74 



27 
70 
5;{ 
05 

58 



408 



B 
B 
C 
C 
]> 
1) 



C 
I) 



88 



il 



a20 



2-?:^ ' 



I) 

I 

B 
J B 

I C 

c 

i J» 

I B 
I B 

i ^: 

' I) 







N KWTON. VaLLKITK . .' .'15 



44 



Xewton. . 



Vallette 



Kliza 



. Km/ \ . 



I Vallkttk .. .' 

I 

I Pacikk- } 

I 



Vallkttk 
ri)p«»ri*hl«« 



27 
70 
5:J 
50 



27 
70 

«»• 

I 

50 



«».> 



12 



70 



B 

I B 

c 

c 

■ I) 



220 



l()0 



.i.> 



10 



: I*()\VI)KK 



I 



105 



12 



B 

I I ' 



B 
B 
c 
c 



n 



I.iaw retire. 



Canal \ 



110 



1) 



( 



\\v\ \ 



B 
B 

c 

c , 



B 
C 



.OO.J 
.002 



.002 



.003 
.002 



.00:J 
.002 



.00.) 
.002 
.OO.S 
.002 
.002 
.001 



.OOU 
.002 
.00.1 
.002 
.002 
.001 



.002 
.001 



.001 



.00. "J 
.002 
OO.M 
.002 
.002 



.oo:i 

.002 
.OO.J 
.002 
.002 



.002 
.002 



.OO.'t 
.002 

.oo:{ 

.002 
.002 



.oo;» 

.OO'j 

.oo:i 

.002 



.002 



.OO.'i 
.002 



.oo:{ 
.002 

.ooa 

.002 



.0(>:j 
Ann 



.001 



12 
70 



82 



15 



15 



;J5 
48 



8:{ 



18 
20 



'AH 



00 
102 
104 

:i2 

40 



417 



4:i 

00 

102 

104 

:t2 

21 



:\7 
21 



:iji8 



58 



4:j 

00 

1 02 

75 



:)48 



00 
00 ' 






Mi 

17 ; 



4:i 

!)0 
00 
«i5 
10 



4:J 

Oi{ 

lo 
05 



:io 

'AH 



:u)' 



:u) 



280 



• > 



14 



12 
15 



MH 



O' 



8 , 
00 , 
10 , 



27 



8 
10 



40 



141 



18 



vv\ 
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TA&LE X.- Elevation of Flood Line and volume in cubic feet per second to be 
discharged at given points, also slope of Flood Line and lengths of conduits. 

FIRST SECTION. 



XAMK (»K CANALS, 



KIPHKOSINK. 



FRANKLIN 



MELPOMENK ? 



C:LAiU(>K.\£ 



TilIKl>. 



SOITII LIIIKKTV * 



<\\IC<)M>KLKT. 



CON-^T ANC K . 



Klfvation of Flood 
LiD« at 



Broad 

Uivifreide. 

Franklin. 



\ Kri'HROSINE. 

{ Krato 



Hkoad 



, CLAIBORNK, 
' Liikeside. 



, Mklpomenk, 
, UpptTSide. 

Third 

Lowerriide. 



Claiborne. 
Itivfniide. 



SOI'TH LiBEKTY.. 

Lakt^ide. 
HuuTH Liberty. . 

Uiverside. 



Carondelet. 

Lwkebide 
Carundklet. 

Rivernidc. 



(ONSTANrE. 
I^Hkeside. 



Third 

rpiwrriidf. 



TOLEDANO. 



Third 

lA)weraide, 



I Felicity 



KJ.OO 






18.48 



Third 

LowerNide. 

Felicity 

TllIHD 

rpp**n»ldf. 

ToLKDANo 



TlIlKD < 

Uppcraide. » 

T«»LKI».\N(» 

'rillKD I 

Li'wemifle. i 



St. M mcv 



18.48 
19.1U 



Volume in 

Cubic Fe«t 

per Second. 



19. lU 



•^O.liO j 






/ 



•il.9*,» ' 



•n.H'j 



•M..-) 



• > 



'.'l.}>*.» 



T.JL'l 
S.OH 



Slope per 
Foot 



1132 

1110 
99U 

903 
U98 ( 



•2(>.(J<i 


91 


•il.<J8 


•i8 


•,»0.0(J 


90 


•.'•i.()4 


•.'."> 



18' 



3r» 


\i'i 


"»•> 


'IW'l 


.'.0 


470 


•2^8 



Length in 
Feet. 



.0008 



.0008 



.0004 ! 



.0004 



.0000 



.0000 



0700 



900 



3800 



1700 



•>• 



500 



•.2100 



-.2800 



1700 



•i300 




eooo 



•J 100 
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TABLR X. -{Continued.) -Elevation of Flood Line and volume in cubic feet per 
seoond to be discharged at gjiven points, also slope of Flood Line and lengths of conduits. 

FIRST SECTION. 



NAME OF CANALS. 



XAFOLEON AVKNL'K 



CL.lIBOKNl-: 



SOITH MRKIITV 



FITT 



CONsr.WC'K 



KIoTMtion of Flood 
liiiie at 



HkoaI) I 

Rivfrtiiip. \ 

('l.AlI«mFK 'i 

<'LAIW»RNK 

KivAr»iil4*. I 

SOUTH LiHKBTY. . | 
liHketflde. 

South Lihkkty... 
Hlveniid*'. 



17.7-i 



11».00 



•JO. 00 



Pitt 

I^akf-Ntdp. 
Pitt 

RiTctrsidc. 

CdNSTANTK 
I^kiiiidp. 



•-'1.1-: 



•> 



4.04 



NAfOLKOX ^ 

r|»lM'r>i<Ie. I 



UPPER!. INE. 

Napokkon . . 

LoWiTMidc. 



I^»ri.*»IANA .VV. 



i ri»i»«»ii»i«i«*. 

I rPPKKI.INK . 

I 

Nalolkhn . . 
I*<»w»«ri«1di». 

DELArHAl.sK 



N.\l*nl.KON . 
rppt«r»idH. 

KoifKKT . . 



Naii>i.kon .. 
L(fW(>ri(iiIi\ 

DEl.ArilAlSK 



Napoi.kon . 
LowerMldf 



Dklaciiaisk 

NAnH.KON . . 
Upperaidi*. 

Valmont 



10.00 
10.44 
10.00 
10.70 

•20,00 
•JO..V) 
•.'0,00 
•20.00 

•J 1 . 1 •: 
.>•» «i— 

:.M . 1 •.' 
•M.-JT 

•.'4.04 
•,'H.44 
•.»4.«;4 
•.'K.*20 



Volume iu 
' Cubic V*^t 
j per i'ec »nd. 



ri.v» 

100.') 

lorio 

HOI 
H4K 

.-•:n 

47.-» 
(U 



Slop« per I Length in^ 
rout. I lf«<*t. 



Mli 



8."> 
14.'* 



1 •.»(» ' 



.to 



:.> 



y.i 






4t» 
'IVJ 



.(K)04 



I 
.0004 ! 



.0004 



.OOltt 



.0004 



.0004 



.0004 



.0004 



.001 



.001 



.001 



.001 



:»!»oo 



!»:>oo 



•JHOO 



•»t»oo 



1100 



1000 



1400 



'2'2o0 



C1..>0 



:J'-\">o 



:)soo 



:io.~>o 



NA«<IIVII.I,K AVF.. 



<'i..\iii«ntNK » 

KlViTsUlt* I 

S. U<»HKKT.M)N , 

Laki>»iili*. 
S. KoHRHKSON 

River»iil«', 



Pitt 

IiHkt'riiMi'. 

i Pitt 

Ki\erhi«l". 



10.00 



10.00 



•.'1.40 



::o 



.'>00 » 

;{is I 



.0(MI-{ 



.0004 



l.->o 



.'m.'iO 



i nSST.\SVV. I 

LHkfniiJi'. t 



•M.'jo 






JMVl 



'.'too 
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TABLE X. /Continued.)- Elevation of Flood Line and volume in cubic feet per 
second to be discharged at given points, also slope of Flood Line and lengths of conduits 

FIRST SECTION. 



NAME (»F CANALS. 



Klevation of FIocxl 
Line at 



SOUTH ICOItF.KTSON 



NASIIVil.I.K I 

Uppersidi*. s 

Takk 



Nashvillk I 

liovrersidp. \ 



UoHKKT. 



Nasiivim^f... 
Lower»if|e. 



riTT 



DUFfKSSAT. 



NASllVIIil.K I 

Uppewlde. ) 



1*AKK 



C:ONSTANCK 



Nasiivji.i,k » 

UplierKKitT ) 

Park 



Xashvii.lf I 

Loweniide. i 



Pktkks Avk 



C^I.AIilOKNK 



Nashvillk ) 

Loweraide. )' 



I Uppkrline 



TOLEDANO 



I Broad » 

Kivemide, s 

i PRIKUK 



CLAIUOKNC: 



NASHFIL1.E I 

LHkevide. \ 

liOWKRLIXE I 

liowenidc. ) 



VENTS 



P. S. No. 1 ) 

Lakeside. \ 



rOWKKI.IXE. 



i p. S. No. « 


1 


Uivernidp. 


) 


1 ('LAinORNK 


) 


Riverside. 


) 


.If. ANNETTE 




Lakeside . 

J E ANNETTE 

Riverside. 


.... ^ 


Oak 


1 


Lakeside. ! 
Oak 


Hiversidn. 


1 


PEAKl 




I^akesiile. 
Pk.\ki 


|{iv»'rnide. 




Wam 





lJ».t»0 
'11 Mi) 
l».l»0 
•20.64 

•il.40 
•3.M.7.'» 
•n.4() 



-m.-n) 

r.'S.KO 
20.-20 



19.00 
19.72 

17.:J*2 
18.. '12 



19.00 



20..-»0 



20.00 
1.3.92 

20..VJ 
21.84 r 



Volume in 

Cubic Feet 

per Second. 



• >•> •>w I 






oj •■> 



4.28 



2.").8K 



104 
24 

l.">8 
.-{8 

144 
.32 

188 
.'»7 

192 

40 

121 

48 



7*> 



10 



104 



492 



470 



Slope per 
Foot. 



.()00:{ 



.0004 



.001 



.001 



.0010 



.0004 



.0004 



.0004 



.0004 



1 
I 380 I 



,0004 



371 



/ 



( 309 S 

( 277 ) 
( 1J>2 J 



128 



.0004 



.0008 



.0008 



Length in 
Feet. 



1 .".."lO 



18."»0 



•> 



.3."i0 



.> 



100 



2000 



1 2."»0 



1800 



2500 



3900 



15,200 



3200 



1100 



2500 



2000 
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TABLE X.— (Continued.)— Elevation of Flood Line and volume in cubic feet per 
second to be discharged at given poii>te,«l%o elope of Flood Line and lengths of conduits. 

SEOOSi)"/a350TION. 



NAMK OF CANALS. 



ht. i.ouis 



GALVEZ 



TIT LANK AVENUE 



CLAIBORNE 



CLAIBORNE 



BASIN 



CANAL. 



EleTation of I(bo/- 
Line at ' ' 



Kkoai) I 

Kivi-ri(iil(*. I 

(wALVKZ 

(iAlA'KZ 

Uiv«<rfliiiH. I 



CLAIHOKNK 

(LAIKOKNK . 

KlvpnuHle. 

i liAMI N 



St. I^uis 

tulank avk ) 

LoweiHide. 

Tn.ANK AVK 

rpnemid'.'. 

i Julia 



( Oalvrk 

I Klveiaide. 

I Claiborne .. 

I Lakeside. 



TULANB 

Uppenidt). 

Julia 



TuLaxk 

Loweraide. 



Canal. 



I St. Louim 

I Upperaide. 

I (.'ANAL 



Ht. liOurs. 



Canal 

Lowersfde. 
Canal 

Upperaide. 

Julia 



Basin 

Riverside. 

I CAMP 

Lakeside. 



17.00 



17.H4 



Volume in 
Cubic Feet 
p^r Second. 






1 HA)'! 



10.94 



17.84 



10.04 



•i0.84n 



'2'2.HH 



Slope per 
Foot. 



Length in 
Feet. 



I4.ih ).- 

'- • .IhHH 
10(50 \ '. /--• • 



j 10'>0 ) 



( 



»8» 



1 . 

1 

i 


18.02 - 


I ir>6 j 




10.84 


17 




18.02 


213 




10.«4 


178 






• 


s 


10.04 


l.->0 




20.04 


2;j 


J' 


10.04 
20.12 


40 


) 

\ 


18.02 
10.82 


48 



040 

848 I 
.•>J»2 3 

422 



.OOOH 



08a i 

04(5 .0000 ! 




.0004 



.OOOH 




.0006 
.000(5 




2100 



IHOO 



1700 



2700 
2300 



1800 



2.'>00 



800 



l.'>00 



laOO 



;5400 



2100 



102 
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TAfiLE X. — (Continued.)— Elevation of Fldo4 Line and volume in cubic feet per 
second to be discharged at given points, also j^lopj^orPlood Line and lengths of conduits. 

SEOO^O/^^BCTION. 



XAMK OF CANALS. 



• • 



CAMP, 



CHARTRE8 



.. . M. 






,\ iX^HTAtion of Flood 
Line «t 



f (.'AKAI* I 

UppenMe. \' 



LaFAYETTK 



Canal ) 

Loveraide. t 

St. I/Oiri« 



27.30 



23. 9» 
28.04 



Vnlame In 

Cubic Feet 

per Seoood. 



14« 



Slope per. 
Foot 



28 



1.3.5 



ir> 



Length in 
Feet. 



.002 



1700 



.0027 i 1500 



Basin 



JULIA 



CAMP. 



CONSTANCE 



ORLEANS and TOULOUSE 



Camp 

Lakeside. 
Camp 

Riverside. 

i CONSTANCK 



! Julia ) 

Lowerside 
I 
t Lafayette 



Julia 

Upperside 

Howard 



i P. S. No. 2 
! Lakeside. 



P. 8. No. 7 
Riverside. 



22.88 



24.8(J 



20.4« 



(. 



422 

.310 ^ 
243 j 

215 




.0009 : 

I 



.0004 



2200 



.002 


800 


.0028 


000 


.002 


1000 







12300 
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TABLK X.—( Continued.) —Elevation of Flood Line and volume in cubic feet per 
second to be discharged at g^ven points, also slope of Flood Line and lengths of conduits. 

TfflRD SECTION. 



NAUK Of CANAL8. 



ST. BKRNARO 



Elev«tion of Flood 
Line at 



Broad 

Kivvraldtf 

(.■LAIBOKXE. 

ItHkeMUii*. 
('LAIBORNK. 

Rivrniide. 



I BUKQUy DY 



} 



17.40 



19.50 



21.98 



Volume in 
Cnbic Feet 
per Second 



707 



Slope per 
Foot. 



Ga5 ) 

> .ooor> 

450 j 

395 .0008 



Leneth in 
Feet. 



4200 
3100 



CLAIBORNE 



BITRGL'^DY 



ORLEAVai 



C^LAIBORNK 



L€INl>ON AVK. 



8T. BKHNAKli 
Up|i«nide. 



KsHiiAXADE* Ave. . 

HT. BUKNAKl) f 

Luwerside. ) 

F.LYSIAN FIELD8 .. 



8T. AKTHONY. 
L.()wer«ide. 



£ly8ian Fields.. 

Ht. Anthony t 

Upperside. )' 

St. Peter 



19.50 
22.50 
19.50 
22.20 

21.98 
24.58 
21.98 
24.98 



I Broad 

Klvenide. 

< CXaiborne 



UKl.KANS 



! Khplanadk 

rpptrrnide 



. I 



f P. S. No. H . 
L«akeHid(*. 



I*. ». No. H . . 
' KiverRide. 



. I 
\ 



19.<'2 
21.24 

21.24 
22.(52 

20.00 
Ki.40 



(59 



25 



143 
19 

112 
30 

308 
70 

383 
20(5 

200 



.002 



.001 



.002 



.001 



.0004 



.0000 



.0004 



1500 



1500 



1300 



3000 



3800 



2300 



9000 
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TABLE X.--(Continued.)- Elevation of Flood Line and volume in cubic feet per 
second to be discharged at given points, also slope of Flood Line and lengths of conduits. 

FOURTH SECTION. 



XAMK OF UANALi*. 



LAFAYETTK. 



CLAIBORNE 



ST. CLAUUK 



HT. ANTHONY 



WASHINGTON 



EleTNtioD of Flood 
Line at . 



Main Canak 
Hivemldf. 



(*LAIIM)KNK 

Lnkmidc. 

(?LAIBOKNR 

Kiveraide. 



HT. ('LA TDK 

Lakttatde. 



Lakaykttk 

UppfiHid««. 

KLYHIAN FlKlJW 



IjAFAYETTK 
Lowei»ide. 



I I N DEPEN DF.NCE . 



Lakayetti: 
Uppereide 



Elysian Fields 



Lafayette 
Lowenide. 



Ini>epeni>knce. 



Main ('anal 
Ki\erHide. 

HoMAN 



I Mai>' Canal 
I Ki1rer^id<•. 

I Roman 



lfl..>0 



18.70 



19.78 



ia70 

•i*,'.7r» 

18.70 

•n.io 



1».78 
'SAMH 
1».78 
•22.98 



Volume in 
Cubic Feet i 
per Second . 




17.7*.» 



•il.O'J ! 



Slope per 
Foot. 



8*27 

787 ) 
590 I 



5.1'i 



98 



14 



14*2 



14 



194 

:)0 

.'{90 



I 
98 I 

:J4 I 



KM) 



Len^h Id 
Feet, 



.OOO.") 



.0000 ' 



.ooir> 



.0000 



.OO'i 



.0008 



4400 



1800 



!»700 



4000 



21 CM) 



400(1 



.OOOtS 



.{.'iOO 



.001 I 



:{:{()<) 



DRAlXAtiE OF THE ViTW OF NEW OKI.EANP. 



TAItLK X.—(Continued.i— Elevation of Flood Line and volume in cubic feet per 
second to be discharged at given points, also slopeof Flood Line and lengths of conduits. 
FIFTH SECTION. 



SAMK OF UASALii. "'""jKS.V"^ 


CqblD Itft 


«r„r|^"sr'' 


LOUISA RiLUddr. 1 


.-i(t 
1- 


000 J 






,.,^,„ ! '"Kii" ! •'"' 


■•" 













CLAinilRNE.. 



MT. CLAVDE .. 



KI.ORIDA AVKKUE ., 



I.OWKIl I'KOTKCTlOt* ... 



■:i.«:l 


1U> 


.000.-, 


,,.0, 


■Alii 




■io.(u 


:in 


.OOOH 


.«...s 


4IHI 




1,..«K 




.0004 
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TABLE X. — (Continued.)— Elevation of Flood Line and volume in cubic feet per 
second to be discharged at given points, also slope of Flood Line and lengths of conduits. 

ALGIERS. 



NAME OF CANALS. 



CANAI. AVEXUE 



KLIZA 



LAI>KYKOUS£ 



VALLKTTK. 



KLIZA 



EleTat{()0 of Flood 
Line at 



Pumping Stathin > 
Kiverside. ) 



Lapkyrouse. 

SwMmpHidt*. 
LAPEYROrSE. 

Itivenfidv. 



NEWTOX 

SwHiniMide. 
Newton 

Kivciside. 

Eliza » 

iSwHinpside. ) 



! ('ANAL t 

Lowerside. i 

V. S. Reservation- 
Canal I 

I'pperside. i 

Verret 



Canal 

Uppereide. 



Vallette ., 
Lowerside. 



LAPEYROrSE 
Riverside. 

Newton 

Swani|»aide. 

Newton 

Riverside. 

Eliza 

8waiiii>8ide. 



Vallettk .. 
Uppvraide. 

Powder '.... 



Vallette . 
Lowentido. 

i Pacific 



18.00 



1J)..">0 



•il.70 



•ir>.T(} 



Volume in 
Cubic Feet 
per Second. 



071 



'2'2.HO 
•24.12 ( 

'io.r.-i 



Slope per 
Foot. 



Length in 
Feet. 



f 


(J:i8 


) 


( 


2."»1» 


J 


f 


204 


) 


I 


181 


) 



.001 



•> 



o 



153 



.002 



.002 



2.'».7(5 


82 




20.:M{ 


15 


.002 


2r>.70 


h:\ 




•i8.0<5 


:t8 


.002 


19.56 


417 


i 
1 


22.80 


Ml»8 


.0012 i 

! 



:i4s 



:H) 



' 1 

.'80 J 



.001 



•> 



•> 



214 



.0012 



20.52 


141 


20.J»2 


18 


2(i.52 


08 


28.32 


27 



1300 



1100 



2000 



1800 



1 1 50 



2700 



1100 



2000 



1700 




\ 






'•• '••"^^ »■ * ' .%■»".-.' 



■ m,- • ■ 



pom* or Aovisofw board on draina«e 

THE CITY OF NE.W ORLEANS.LA .1895. 



'vukA 



ESTABLISHED FOR REeORDING THE ELEVATION OF 
— WATER IN RIVER AND LAKE — ^— — ,> 

SHOWrNG RELATIVE ELEVATION OF THE DIFFERENT GAUGES 

■Jjr AND THE Maximum Height of ilJ- 
FLOODS IN RIVER AND STORMS rN LAKE. 



S. P. GAUGE 
ALGIERS. 




VOTE. : AU. OF THE CAUGCS IXCKFTlNft T«M M*MtK«,0 HW«I ♦KHK'u ».«.►»«». >»» "« 
ve/TE ESTABUSHKO PRIORTO THE AOOPTtOM OF AWf »T»i.HOKnO T>M\i^- 



1 

J 



5¥. 




.*■ 



f 



>-1 



I 



.f *« . H.r' 



k.i 






Ji 



.m 



iibii^ak 



-m tltlr'-'wij i" i j i i 












r 


J 


^^n^^ 


^ 


■ 


i-J 


^^^K 




^^^^K 




^^^^B 


■^ 


■ 






.-' J 


^^"-— ^ . ^^ 








•t V 



« ». 





1 






L 








7 




u 




1- 


_L. 



. j^kiiVjijlLiMMW^ilJUkm 












_ r 



^ , - . 






• 1- 



1« 



xi 



. .* 






^i 



«-^i 



-. ^j 



y^> / 



IK; VfL^SWMF^'- firrwpp^^, - - r»^/^-^«^,v Tj:^-^i 



V 



i 



I 



\ 









. I 




■MK-ik..^- 



\ 





















I 



rORT OK ADVISORY BOARD ON DRAINAftE 
THE eiTY OF NtW ORLEANS.LA .1895. 



'txuUAI. 



jjkr 



riMAmE: Off ^^w^sKS 

ESTABLISHED FOR REeORDINA THE ELEVATI ON OF 
■ - WATER IN RIVER AND LAKE -^-^ — « 

SHOWING RELATIVE ELEVATION OF THE DIFFERENT GAU&ES 
•^J- AND THE MAXIMUM HEIGHT OF -JIJ 

^ FL00DSINRIVERANDST0RM5INLAKE. ^ 



CARROLLTON 
GAUGE. 



'It- 



OLD CANAL &T 
GAUGE. 



NEW CANAL £T 
GAUGE. 



S.R GAUGE 
CITY SIDE. 



». P. GAUGE 
ALGIERS. 



NEW BASIN 



OLD BA&IN 



NOTE.: ALL OF THE GAUGES IXCCPTINS THAT MARKED KKW «»MM.W.^»UWC. »».T» -Wt.-vw«\Mn. «i>» 



,1 






f"" 




